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dJjj (^c_iji,l) caS^SJI ^JhuLu Lr lt 4_lljaaJI daSjXI Xa^aA :^-iU >< >aaiJI daXLxJI e-Ua^l Citl jl <4JLiKi,l ^1 <LLaJ,l djA ^ 

.J. La>jliS J^iio 570 diL-u-a a jA I (p I ^j o»ln^ jij i^aXI l^-b^aA jx.^ a j^a J^i Sja^lj daaLi jju 

.(j^ u uiXl ^LaUlj ^ .aI x JI jLaLiVI I jA ^1 Cadi ,^111 SjLaaaJI jAj^faj IjjaLia jl Cal^ltxi jjjS. ^jJI £jjjjiU I jA ,^-lx. (j^Lall Jjaa-aj 


"feA' ^ d*^' (> 

^_aS^A\ (j\ ^ diiaua CaJL^J\ 

*dA\ <LaS jl. ^JbA\ ^ t&\ W\\n~i jA^i\ 


DIGGING MARS (*) 

L^b^aA (MSL) £tajJJ j*ji£ j-LLLa cM O* 2011/11/26 ^c-ajLia CiMol p) 

.(^lU) ^bdl Cua^UL) 05:31 d^LJI ^ 2012/08/06 £jjUa £jJu ^kcu ^1* 
daSjXI O-aau^ j .Ji jj jj|— lit 2.5 jaa»a MSL j—u.XJ.1 £Jj_uL a ui_JL£a ^ I n^ 
.(dja^lj daii>adL-u) LuAjI La^a 687 jZ J£a ^ Sja ciLiaS^I daulaX 
(jajaaJLil) •« > yaaaH\ oS^A\ &sA :jl^aau dJLLa < ^jliJI Jjadl 







I j|j . Ij-ac L^jIj.^1 L^jI i ^-Ul - 4 AjAJI 
1j,u— mi J-oc ^it NASA 3JbjJI cbalj 

^^iJI j-Sj-a iLoj , 31 in ti Z-£jL\ 

1 < <i ^Jtl ^Jl 4 jlo £jb ijU (C *I jILo j-Lb 4 ni.n 4tliijjl 

CAuajo <Luij-cuj j-obb j-ab l 5 —^jJI jjl^JI j—ojJI 
4-ujjlXI j^LlxJI 3—uuljj j* <Cilj <3Au^JI w^JI 
robotic (r) <JL_ajI £l jj ^iKiuti jlo iLib 4-ulXI 

Ij-il^a L^odJjj oL\ it ^it J^i^b jl 4—II jjsJI It 
^j . lAiltl itio JMb. j-d 4-bjil ^ 5 ^ LuLlouS 

Mars Science Laboratory (\) 
Curiosity (r) 

(j <J II) .^gJI-jl u j-il 3 d Cx ^.1 4 -IL_U_al ^Jl 4 - li.g j I^jJLcojI (n 


OJ-^l jMbV (NASA) <bSb ij^VI *t^AJI 4ibj Kk\j 
ebjSJI ^1 2011/11 Ijjbi ^bl j Lgbbju 

jju j . ( ^(MSL) jil ^jit j\\^a 4bju l5 —Aj :j—o V^l 

<*ilj ^L\ Vu*tb Gale Crater J.b 4Aja ^ ^Ijj-bjoA 
<LbjXI ^i^Vuxi <5JI^VI 3 -lLaxJ sky crane <ojLu-u 
jLu2JlII <jA ISA ^btl J-^.1 oj3 9-4JjjJI 4Jlb-lb 5>j t Mill 
^A ^Lll - ebjSJI c5 _It (oUb^AJI) CjUI < till ^iL-olj 
jl^VI CblSj <>bJtb bit LgJMi. £lo jXI jb <4-iA^w bLto 

.4-^Jouj ^it jbjjJI Obbuj jjii LgJMh. 

( S j-Ju-o 5 jU-uj J—o oj-£o ^b—II L.^-a^w^wij 

jjb l^-OL-cul j) 4—II jaJI 4—bjil J cJj-uj 

<bj£jXI Sjjj-JI Satb s_4-tiSbit<n ^Aj Lt\iL-oLt 



Phoenix (JaiSoIaS <LLju £$jl, j(j < 

((jClu^laJ'J) ^-La^L tlIo (^J^l j(] ^ ' 

JlSu-ul 4_uJju La j^Sju ^Jsu-aJI 3 d ^LL^a 1 ^^ 1 

jLil-vll LLa Caliu-^ J^a ^0 ^_UI Cal» li^t.) 
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< J J | V I J J L*-0 G-O £t J^t1 I 1 I 

JLT^" ^ * A 3 <4_)jjLll CjLIaC <bj <Aa 11 olljj^Jlj <d_II 

hj2 oxidants CjIjj-uSJ-a j j ^jI Ga j . 4ju^U oLjjNj .0 


^IjlxXiVIj ± 1 ul &^jJJ Jlo 


L5~ 




d)l ^LoJjlII ^Jaxl Ijj dls IdJ ^cJsu-u ^x\ ) ^J1 < J Qxtill 

• ^jujlaj ^JljIj |Jj £c_)j_LI SlpJI cli^jJI 

e-^j^Jl l-uUx OH3 t— ujSJI ja-jallJI I j_A 2 jU v GlS 

JjLs .jd^rn^l <jlS_) ^_3 <_)L^.VI LclJj SL^jlS dl_ lL V ^lll 

^l\\ <£c_jjJJ <Jjl ^lc 4 —ajG_o_xUI Cj^jI 

j) :< 1_cuJl ^Gllll (J-iJ-i jJL_ x <JL3LJ JlIo 

2)^ <<bj xAc. { 3 < nYx*) ^xJ 4 jl»jl 1I 6JJ& ^jl J_li^ 

<j^jJs) dJ-dxj Hi . J 1.^4 ^jJ J L_^jLsJjI JjlLJlJI L—^jLSjjJs 

^Ajlsl Lo j <£tla_<^JI L>° Lu^jS <^Lo Ji d L-OljI (Jxi^jlIjlS 

^-3 LfllLxo 4jL)j|j Cx$^ O_p Lode lid_cu 

Lojj^ <4_L^sj ^^jj-LI lAjH jxcjJI 

. !}L*_3 6 Ll^JJ L^JL-<^ (JljL^ 

4j k^j-o i_u&G £_oj <dUj LjuLajui_culj ll^l^jl £-oj 

<JL^.IjJs G_<_ullo jJju Cj-SjJI I d$_3 <dd_^Wl 4jLjlli <j£j_^.1 


4jL) 1 < >*s Q < 1 \9 \ ^ | \fV *9 1 \ oG 1 C'.^y 1 \ \ 0 \ / d 0 \ t | 1 \ Q 0^_/a 

<JJLJ jl T\d ^Jl CjJI ^dl ^-5^_Oj^fl J <(^^1 jfCJI (j\-i 

. Lu^jG Gj J-^G ^J jit^ \\ 


'’’jupi (ja 

wkx I dL J-i-ojLi d)l <aj-a (JS jjj—iG V GjLzx ^—SI_A 

I J-A -<JLji^k ^ <jljLxGlS <Jk^J>G p. dl dc (jGj_3UJ 

^_2 f-Lalc 6J_C jxli jl <2002 jxl_C ^j_o Gj-Sj ^S 

ja 2 . LoLg I Jjlaj ^ ^NASA <1 _\\£jil ^t^JI (J^ajI ol_ 2 xjI 

<_3jjlII ^_a j.^. j-> jxlj^l 10 I s jS\xsi ^jl l^i\ 

OUT OF THE ASHES (*) 
the Sojourner, Spirit and Opportunity (\) 

“The Red Planet’s Watery Past" : J^\ (Y) 
by Jim Bell; 

Scientific American, December 2006 
the Mars Reconnaissance Orbiter (r) 
hydrogen peroxide (1) 
the NASA Ames Research Center ( 0 ) 
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jAj^>._yja q\a>-^ J\ iW A t/V^W ^\_ft£.\ j\wufi ^_yft \?.^ ,^\^A\ 

2.0AO ^.Vc. V\F\S)F\ a .aA\^A\ ^ c a^ 

. ^>\\Ts t 'M\ ^ A»\\ a_A\ ^AjCi 


(^jj^^jJI J JjlII ^GJI ij\. \x'\\ JjlLG Sj^^.1 ^ jALuu <JixljJI 
l x A x I (jx 1 _mAn ^jl CjI J-S-il .CjLIjlsJJ II 

L^JLxxs 0 ^ aja^g (JjL^g _<-uj <<j>j xs*ix II jljll 


•lt^ 


1 A \ C >> 1 \ I I 


jL_(_U < aILjlO jc-Jj-l'l ^3^ 5_JL*_> 

<4ju-GHI Lclc J GlC <_ujlaGJI ^)\C 4 \ A \jlI CjIGjuJI ^_2^.^iG 


Cj^Ij^. CjLsLGjl^I I^LxujI ^JXI_i—u I ^ 1c jGLsG 

. ( jx^jl1jl 4 <is^jLA 4 j^j>o Cj J-^. Ij < ^ ^ ) ur LGj x 7 tAj^j I j Cuj-liji_oj 
oL^jll 2)- & <1. x xx 1 x i i 4_sLtx^! i CLi LiXxl I 6J-A CxL _j£ jU 

Loj <4_-yjjG olj_^.1 CtCd_ (Joj JjGjuJI ^-!l-» Ulc <<Jjl jll 

GJLzx ^IddjJL^-dlj jlLxoVI 2>° 4-cj-t-OLjLO 4 _ilL^ dl Ij 

(JdJ CjIjI uj| j^ iaa <<JUJI iaLxJlj &J ocGlII 

dit < L-Gj-o£.j ^jl^l CjI jl G^l 6 J-A I 2 Aj 2h°J • _Gu 

Nili 4 ^ (33 s cA*i\ A3^.j 4_Lju-GJI jl^VI 

LI^>GGVI Jl oSIjUI ^Lalc oIjLGVI 6Jj& d^sij dl! .Fossae 
6j^.j 2)^ IjI <2>Li-!l 13-A 1 Jj^. ^ 

^ y^ )} : J^I] q -LT^^J±i j’ Li^3^3A^ 6 jJG1 

^LsJI IdA .[4^ <(2007)10/9 2 )IjaaJI <f^\ <((^—^3 
^ W=lu Ljldll (r) (MRO)<^^il cG xV,< (2011) 

. ^cJLo ^xxjuj^c 01> \ \I l^J I L^J ^JLxxlSj ^^ x <« 1^ <‘_ 1 

4 Ijl <>^.11 ^Glllll <^J jj ^ * 11 6J-A ^-JLA^. 1_G 111 s Lo 2>^Jj 

Cid^j Us. 1976 ^.1_c ^_a jjJ^llI 


)Lu2uLkL 


. 1976 ^Lc <jju «b cxxji G jjL cjilGU GGj 


GjJ ^c_>jJvl f-1_ale. 


, Uaa , 


‘.A<A 


H 


2)1 


pG J_lG. (Jjlo ( LdGa L^jLijj 2 x 31 -^ 43 ^ 3 -* 

dill ^3 Gj jxC G G<m cG_itn^l ,Jj — _cJGJl 

.<1Gj 4.1-xTi > perchlorates 


l^i&Lx jJjl> MSL ^jlc. ^_lLx_o G <(3 _®G jdal jjli 

(JjlG-JlI CjI J-S-a 4 \^k III d) Ji.^ I 4 JLX ^GLx < 2011/11 ^_dll ^a 

.^Jjll ^\ J-ojjo ^kxJl <jJ j 

Jxa (j - 0 Gsj^x d)JdOk. jla <jj 1111 1 (j X a (J_aGjLiu_u ^jjl di^G_dll G| 

<jjG_a rj\l ^1 Gaj <_l 1 j jlI Gjlll 3 ) d'a tTi^ ^lll <2008 ^GJ iii.a <!*_» 
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iHSjJl (j^li aaa J^LUl 1 j>^ao cj^ 2001 j*Lc 

<jSjJJ . L^_oI jp> ^jl jas jjlj <L^.jJI cj _iJl NASA 

^c-La_t_u ^_k L^-UjjlA 4-lLolC *L£| .^(MPL) ^jJjV 

<Loa a^**> ^lS^-LI ^jl jias JjLo . 1999/12 —llJI ^c-jjJJ 

-LaAS £_JL>L_ul J-*_> ilui^ 6jl ^_Aj <<JlSjll 6j-ij_2u 

(r) (MCO) J_IjjJ I Ca-OJ^lS <jjjjLo <jSj-U A _ali-^J £ja 


JJ^. j_o ^_a JJ^.jJI 6j(jl lo Laa Vu A -ajl J-LI 

<jlS . Ca-ok^S <jSj-II <j| 4_HSjJI Cau-<ajlilj fu-a_SjSJI 

J-JjAI1 ^JJJ |jU IjlA : l A A 1 I i \ J.S*i A a 7« io J J-O^l 

.<jsj-ii I jJLolS ^-1 ^ O (^SH 

<jSj-ll *t-JL^.I IjJJLSLJ (jl (jJJ-Oj| jSj-O ^ Lok. jljl All 

AaA^JI ^USl^l Scout ^_oLj jA\ ^ 

fJUl ^jj-SI ^1 £11 I^Jkj .NASA 3_Jl£jll j—illJI 

.J^ill CaJJ j 2 I Si .L-JkJI IAA c5 A1aA1 Ski ■ Lf JU±S jJI 

Jl^jLa u-aSI^S lSLujS1j-uI CakLaC UjL-u ISjL l.7jl.cC 
<^l^-OJu_uLi ^jclu-ul l^J^Lk C.2 l\ . Caljp a.i j,xnC > J-^1 


OL^-Kl — Lg-liuuil j-^-Ai ^^Aj ~ j..< < < <<a jxijLa 4 _i£jXI o-u^j <I^JsjjA y-a ^ju <t1 jaj 
. Lux i jhiJI <USjXI is jjA CjI£ j-a_o O^ljl La.iA lAiK'i ^-la jo-La. Cx*\£ Lauj <Lo£.Lj pLAu 
.(Lu j& 4_i jAllo <jjs jl Jjji jjAAuS .4AjjiA foreground 4 ^sU1) 


. J-S_j CJ 


V <jlSjLa Calil^-O ^_Lc JjIj <Lr ^JOJ V CaLc.LoI^.1 JAC-lj 
. 6 j 12 ^ 2 La jjje_tlJI ^kSks I I j_A — L_La^jLi 
. 1 ^ xlc CujJj <jlo 1*JI CiL^WI 
(J-ojlII 1 A A . , 2 c LoJuLxi (dl JiJ J—^ 1 ^ 


w> 






iAJ 1 6J-A 


^e-la-caJ 1 Cu-^Ja JjlL^. l-^ 1 xVn^l [Lajjj^jl <J»_cL^. ^k ^JjlojJ 

jl2 .jc_ij_aU 11 < \SSL 11 6j calisJlj <1 =lJlcJJ ^^Lallil ^k 

4 X < I )I ^ 4ilo j^Llio Jit_ lLj ^jlj ^j»ja1I <Sj _21a^j > 

(r) ^j j) ^jLo h £,^il gamma-ray spectrometer L-olS 

^oljLolS ^LslJjI LalL V <J1 ^_a j .<jjl jII 
^kVI jlil ^ 3 l>^ (^1 ‘ I— 

4Ajl3Lj-A Cj1^)LlL 1 t L a^> a I UV1 6 AA CIj J < 11 4_a^-i Jj-o 

jJJUu^ Loj <<jJL o-CijJ 1 (J^-coJl ^Lo 

JjlL^. <JUa 1 jljlol ^_i-OLal j\c. ^ lil ,.\ 0 a < \\c. <_5jla 

6AA <^.Lc<jlo jui\ nJ jl ^^AuJl JJU-uSl ^-^LiJ 

^_lc X <_o^Lc ^ ' Ai^j clxai ( Jj) (^j-sLsljlj LalLJI <* jaII 

^jJI CjWI jLl^L lj(j-S CjIAj .<Aklll 6AA jjuloIJ 

. LctuSV 1 1 ^ A 4ju Ljlq 1 ^ S a > 
lL^JI ^j-o <a1slJlo 


<aL2lLL -U\^IjJI 




the Mars Polar Lander (\) 
Mars Climate Orbiter (Y) 
Mars Odyssey (r) 
neutrons (t) 


jaXJj Vj ..U Ja.J-o-s Vj . J->j s Si AAaJl ^j j-SlI 1 

JA^-ll ^_lc a Vi I <Jt xA a ^^juu J^JlJ jaJj . 6 jJuS 5 t -. ju -. jj-Q ^j-O 

iz^oU. ^LlCj ^JuSJ-OJ JA 3 <dilj . 4 jl 3 uJ 1 (Jl_ < - u w )^ JJ-^-ll 

Jj-ojJI diij <<uj^ a .\ 11 dlt uaLujuSL AjLa! 

Isk iik.I *A ^JuLs Lok <jc._Sjjsl oL^jI cS-Jjl ^iJI 6 J_A*_ll 

V I Lo^J I •—aS j| . lSjSuU kjJL^Jl ^JjSj-O jS>Lij <_^S. A^i a 

<jlAA (jl 6 jlil 6 A^J a J_A S<UJ) Ac 6 jl_o 1 Ji_~Sa 

SL^aLujjSI ^j_o .cu-ujLjlo ^ Cal J A \ \. W <jl 3 Lj ^jS-oSa ^j| 

JL ^ 3 l 5 - < -^ (J-^ ^1 J -^ 1 ^ Ai il k 

^ \ a jJJU-..I <jSj -11 a a ^ Ski . <jjljlL 1 <Lo^_o < vole Lai J_A I JA^. I 

5 -ajj cl )- 0 aLulC JjSGj <(_jS^SJI p l^Ji_uu 1 iSS *_ i^k N^ ^ ^S 

'kj \x is~i <J 1 ^^. <jSj-o Jllajj .robotic gUJl Mi.tl ^ljj_» 
CjIas-o l iSi al <uS^11 Cj-Loj^j .<ju^a 1I jj)A x^a 11 JjlLSI \ -wjAa 
LjljSJj . <_> l ^ \ 11 4 _»j_ uulj 4 jlXjJ jluiC^fl L^_jlo Juj I <jlo 1 c 

ScOUt ^jjAuIl <ujlj-o ill^J 1 ^jjAllo 5 _aLuS| ^Jsuu-oj 

IjJ .iaj_uuu CjLiXjJ jlj£.Vl llik jjj _ ujSjuujVI 

^jSJj . 4 - 0-1 JaII J_^-o J m 0 \ 6 A> AaJl Cal Aa»-oJJ 1 \ \ o o ^jlS 

jaJ ^^ 2-11 <u_(-uLuLt^fl <\ol> 11 LaSl J_Al 


J-o-La 


tjLlkVI 
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-± 


1995 


2000 


* 


cjI jj)I julII j «_>LlU ^LsJI 

<_ul Jjlo SjLj £_o L^-JiJj J Cj _i-L <^jlxl <JJLJ 2C 


k 9 is~* 's j LoLc 


.NASA jJI ^_9 ^UJ Jjl 9 oLc.1_ ljj 8 cixol j 

<jjlj J^l 2x3^1 NASA 5Jl^jJI IjuijLlLI <2003/8 <.7ill j 
£-*jLa llAAo j3j .£_*jll ScOUt £jj _JloU _ JL^ju-uI 


. oljp a i t £_j^I <2007/8 aTiII ^_9 j j^ll 


w jl^l ^ 


< Jul J_3 JjLO CjJ->J < l^_9Jj\ lS*i 5jljL-Ol 9JI <b^il I JL^Xj^.1 

1 A U.^J <Lj 1 . V» ; << 1 \ a If* olj *_oj Laj ojl^. <4 a^Loc 

Ciiij ^Ac 0-9.9 jj .(J jJjJ-G-o <j\ J H ^jLi ljjuxujJI 

<JI—(jA 4jajl3 Cjjjjj P^.j1 

. L^jljL^. ^j-O — 5jlWI 


RADAR FEVER (*) 
glaciers (\) 
Jet Propulsion Laboratory (Y) 


1^1 . £c_»jll ^l^. J-A LI A^_>l_ iJula <5jJLo _Jill < \ Aa^ll 

^jl1| SLl^JI (Jl^ _ SjJloAI (J _ aVjJI ^^jlII *—i_ Sj^Jl 

i-iWI oLjlo uULJl I J_A j-a£. (jj _(jl 2)^* . cALjlA OJ_cxj 


£c_»jA1 ^-JlUlaJ J.s~* ~v.o j^Jj^a ^_S £.\,X,a — ljj JjL! . 2Ajj-uJI 2h° 

LjjJ ^LjlL^j ^j^.1 |^2>^L^jljj!S <Ls-cL^. 2h°] <* 9 iL<«jJjl9 .E> 2)I 
6jJ>j^ ^-9 jJi,-^Js 1 JjlL^. 2)-° OjA.1 CjI _ 1Jl£. DNA 

2j-g ^Lj> 1_A IcjjlJ i qJWsIj < Lj im<i ^_9 ^2> I jJ 1 P \\~± 1I ^LaL jloj 

* 

‘(SS* -(SJ^ organisms uLuAxuj cjL>I j-pJlj ol_ jLljJI 


Luj (^jJI 1 ^.J^k <j| J J-O^l (Jij^ J ^ 

^(J^ju-uJI 2h° 2Aa^Lc 6JC 6J.il^x j^£, 

£_9jJI j \3<Ijjijjij| c La_oLcx ( j\a 5^Ij_ ljj ^L-iuL> o-ai 

&J _.NASA i_Kj41 {r) (JPL) oL C\ll 

llj^f <Phoenix jn^ v\ \9 ^ i_ul \Y\\x \ l \9llo 1 .^pjLo 

Lo^ <<_ul!i 6L-aJ 1 ^_II 6Lilli ^JUL9j-i_LJJ 4lu J \x\ 


OJjloI (^Jl <JL^Jsl Cj IJ i I JlVA .^Ji^la Ljj^fl A\9 ^jLLJ 
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1975 


j ^1 <3_ul^_ll <Lijj K^u 

is^JI a_iS^s £ji>u ^ 


HJU3LW P >JAP ^Jfia—<-U ^LAJJ MJJ »r>’l Uli.i l 1 ~> J*a ^ 1 1 m < < 1 u 1w) 

<£cu julLI 4-Jl^p.rJI S,U\ Vd.) 5jul jJI j-AuD Cdit<ft jli (j-u_Suj_ii jxi ijLa iLiau I—a I .<Lujl jJU 
i^jUdl £cujJJ ui^LJu .(j-^JI jLau^lu J<1- J ujS^SJI I jit) ^Ja_uj ^Jl cxu (j-^J 

pUau^ ^JlSu Lou Kuu«i j^uJ 4_iSJj <4u jl j-^. £jj ^1 4u£jXI ^LL%u Lou >4m—ui 

3 jjjijLoJ tSuSuliij ju-Suuui OluSjXI Oj—aul .^r,K„<tJl Luula 5x. j_uj ^_ll is^u^JI iLLLau 
Lai <4 u^JjLus d\S j-^-4 JLn— luIu 3j... \\)£\ isj_j^J| 4_L^ju j_ ojUI 5j *. —><a tl 4uuu£^_uJI 
f kiVun lu ^ r . K .u al l ^1 Ojas jaa oL ^J^' 

.4ujLoluj 4xilj ^laokuujlu L5 _Lij^j ij^uS Jj 4 “J <4uu|jJ& juluSl 


eA cA 
A 1 A 1 

4uj|^Jl (jAjLiS^I 




ois;juJki jxuu 
<bC.JjL-aJI 
^uSJI i 43^->j 


^ is^Jl 


* A=>- s^J 


1970 


1990 


1985 


^SL>13 


OiuUjII JL-ujI j^l 


<Lul Jib jxiluS l 


*LLi.1 Jk>^' y—£>jl (j—s 

ijr^ sjj^J SfJjjs ^ 4yj^ 

. 4ju_u Ljlo ^jlC Co ^ 1J 1 Co1 lLa a 6p 1^3 

jljljJI J_oC CoLJj dlljjlj <1_SjJUa 4_ Jljj 

^jJI <<Jujjujj&> £_a jjl itnlL Ljlo_ 3 <4 \ A1 J-ll 

Ao tA LS— {VJxuAn ^1—i 

Jj-ojJI IJ_& j^Ls < l njd a<i^ ^_3 4^) _jJI 

* d *a I . 1 d ufl < 1 ^ \ ^ I ^ VAa JJLJ *J jXJJ_kJI 

ulul^J <^,1 aC. 6 (j-iJ-ll j)J r^ll dlj_J jl 

*l 5LX5^^ L5^” <ull^KA^ 0^1 \ 

4^j_lL ^J-O jy\ *.nS\Q 11 jya ^ A jc7i ^jJ>J)\"\ \ LjlxlS 

^-oIjlII ^-Ku^f oL-vu I <<(JujJUjJb>j JPL j n^11 j < jpijLo 


( OljUiAVI ^ 

jaj^u sUoJI jju 

Lolc <4J Lui Lox j 
^^i_u 4u1u 

.(jMb^Ll <LL1§ j-^_*_o1 


ijJllJI £_ 


Jo\ .nil L 


6jLclj <_ ujJjlA 6jLcIJ ( j-£5i^aj 


<^t_tsu^l u_al 

.iLl_oJI l 


-xLu£^f CjIjI— ^ 


Lir 4 




SuiL_uLu £.\\\ § ^JlII ^Ulcpuu^JlII 


JPL CoLajJI j n £\j jpjLo 

u-° A ^ i^-^j • I—25 j-o 

VI .jlkiVI ^_JLA^. illjl 4 jlLolC _UJLO 

J-o <AKu Jl juV Cul^ l^-al 

La^LIAc J-cu^ju_u 4 \Lc. (f-^juu V jj-o 4 uuLJxS 4u^^>o ^luu 

iaLuilu i!uii ujjjlsJI a j'^Luoil . l^_» 4_<-^LkJI 

& 

(_ilLuJ .4u^jJJ 4 jlju ^2l£.Jj <4_lkll \I <4_laju CjI jJl 


Jr° Aj- 


Sl^UJI ^jLoj ^• NASA a _ H^jU \\\* * 1 \\c 




-uuUJI 




u L 


4_aIjlo ^kVn J^uuj ^ a AI L j—i>^l ‘C5 j 2^1 Cjlj lyiA l .jJj^.xjJl 4^jjJI CjI Ju iALx-ll j] ^_Lll ^_Lc 




SUuujI 


Red Peril (*) 

the NASA Langley Research Center (^) 


F-16 4_LLLo 6^uUa J-c Q J.A 1 4 aLlS 4u^j-II _i-A ^1^1^ 

ia^ jlA Col jl n^.1 Ljuj^.1 Lc j\C -j . Co In a a < T\ 11 JAC j I ^Jl JjJlu 
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6J-A c L^.j J dul^ <^£j^.l <jl^.L fj cj 

<2007/6 tn\\ JjJk. £_cj .£-^J^la *lkl^l 
^a l2uj_s j_oj <5jl^.IjJ,I ^jL^J j^LaJ IIxLlLcuI 
<Afd\ jkUlI ^ ‘NASA ^LJ£^11 

<j _2u I j-c^l I J_s JA3 <dllj £_cj .<Jjp3.c dul^ 


- 2 a klda LaLAul^I jls . Sj-cL*_c_a 

dlliA 2x3^- 1 LcjjA <^^UaVI -JjLa (^Jl 

.<-cjklll jA.lj lioK L$-ic daj-c 


da Ijln^V I 


( *^LauJ 1 jxiSLkui 

jljl^_j I <2007/8 _<aJI ^_3 

Ll_i^_jj <^1 tAAll ^ JjVs j£j-c 

II LJj £*jjl_t-oJI L5^ £-_<-Ajj 

. L^lL_ <-uj ^2uu I <k^J d>* L^» ^ . (Delta II) 

^jjj Ij ^Jl <j^jll £_3 jj 5_a_sl jJI dul^ lyLrv-3 

I^jLc 40) Lcjja 130 <dlAajl ^jJI _<-^JI 

da-cj-^ Ij <f- U .jJb 4<1 *✓«>Id da a_A < ( Lu^Aa 

.^jlc^jJI ^iLALa 2/ n^ 11 ^jlc^l daLlj^.1 
<JLJJjJiSJVI L^Jilj^-Lj <<JLjL-OlSJI <J^jJJ dul^ 

^^id < qlal)j <<LaLajJI < 3 \x aAIIj <_cuLcu^JI 

^Lu^Aa I j _lc 18) I_cjja 60 ^\ _ 3jjI 

. <a£.j_c <jlLu-<s <a<-^L*J ^ijjilj < c ylj , 2l 
<j£^11 SjldLa LlcA <<At^L*JI oI^-jljI d*_a 

Ll^J 1 3*1 LjA.1 J <£._Lo^jJI ^jljlc ^1 

Sj^» c duJ^. ASj . L$-i j—LcJj ^£j| 

. l^_l Ijj-tA L^_jA ^aJ Lcjld 



lXjj <2011/11 ^j-J'JI ^k <L$MbV (^111 (MSL ^lcjXI ^jlc jAlAc-a j-cLcJI J^-lLA'lII dMx J-oJia 

. oVjm^ Lg_a CaJjj (^111 qa 


I jj <2007/8/4 ^j i (j- 0 Cj-2j ^j 

Jl L^jlA. Ca_atijjl ^jIuJI JjlII 

5:15 <fcLJl ■ *~^ .6 ^-cuLa-c n<»«1 ^41 4_s^Jl1 

Ixla I_ ljj I I J-» • ^J) jXj I Cj 3 j < I 1 \ is*> 

(jl jJ Lc^ I ^Lil Ca—A<AI j .,Ju tlJI ^ S 

^ [xuuui 1 ^-S ^_Sjla ^Jjl <^*a 11 jA. I <Q c is~\ \j ^jh c a Vi 11 

< a^JAla < jJ <jlju-Auc Cul^J Sj *-1 

daj^ jlL-< 2 >j ^j-c 5^La 2 /lJ^Ij J-S_aj .^j|j 1*21 ^UjjL 9 

dulA . <2jJ ^j-c c '-^2aLa daL^j-c_a ^ lc. I Ac-l a A <^^LLiVI 

<5_ajll c_jLxJ I Jlc <^J jl j ti call j) <^>ll 

<i^ljJI JC-JjlJ) <^>ll JjLJuJaJ ^2a <^,A<llU^M tiL lc jjJJLJ J^lL<_uJl! 

da^j JI j .^c_aj-LI ^Jl I_^dajLa ^_3 jn^ a\ da \ is~* 1 .<1_ilHil 

.J_a^Li <-^43 W ^ LC 4-^.1^) <Jl^J_a ^slAjI jsJ ^jlj I 1 ^ \ 

PHOENIX IN THE SKY (*) 


Luj^.1 <2006/10 ^_tlJI ^j .^jjjlxJI 1 lj daljjj_<iJI 

.jjk.lj_» Lc ‘^{ m $- L ^ J 1 -UJ <^1 VvIL JJia IjLla^.1 

daLcul^JuVI jjl IILlSuSI JAS .<jlLa da_tli^La LJLcI j 


(J-cd ..x7t a I ^j5vc a 1 4-a^ 1^^ 11 ^d 6da^-tl 

.^IdajVI 6<^lj_S IjjlLl^. Lul_ajd. lLlA dJ l^2aj jl jlj_II 

<_<-Ajd (Jjj^jLII jc-jljLLcj daL ljI^JI <J-od ^j| < I_<-A_al < LJ £>\jj 


<2007/2 ^ ^ xVi II ^43 .iaL^J da I diJ-i^ . i^J x n ^ 11 

<-a^d AajL-AIJI <j^j-LI ^-t-Aj Jdj_c jj-c -til 5 (JjlS ^1 

. Lk^ 65 jSaJ L^ <^!)LLVI 
.J_ci <^jil JL-ujl 2x3%^ j' J b a3 J 6-° 

) j_tAjJI Axjllc-a NASA <Jl£!jJI ^_s <X^IjJ.1 2)1_aJ da-^Li IjJ 

^IkA.I LaLi^I jIj-cju-uI 2>° L^-aL^ daj-ilJ <_2- < S 2> c 


(2012) 8/7 f^\ 


10 




































(jXLO^lj <£Uj-CU ^j U U bfl Sj-Aj (JjLj 3_Al^A iCj-CU <J^jll 

\ o a.^ 3 Cjl J ^uLata aA\I ^-GlojlI i 1^ Uxnl La A nil 

<lj^^-ll j _coA ^j| i,lvi ( I^ju^. 1^ . ^cla_cull ^_lc. -Laj)^ 11 3-0 J is** 

.3-i^LcoJl 1 ^Aa \ |j_u l^_jlda_oj 3 jlxolq-Al 1 1 L^^JjJl £“LA_i 

.^jUj £Uu_u ^1 Owi^ IdA (JS 

^A 230 Asj ^-IjlII ^A j\*\ 11 3Ajc. 3- 0 3jA 1jIL ^-oLA <^l_Al 

<JlLoC JC.j-o £_o ^_cuIAjI O um^ <CjIAjl 1I £-Aj-ll jn\o 

^A c^Loc.^1 jljjl . jcJsu-oJI 3>3 ^ 1 £^IAjjI -b^^-ll 

^xi^Lo 6^ V x i i _ lLlOJ ^LI^JI 1 X ,\ O ^ Lj^-^dJ ^-O ^LSjJlII 

^j| <Jukjjl A^ll -Laj_JL^JI djLj-^u> ^-lc. 3^ • jAAf 

icj_cu I ^jAAVlJ tic.I_ uj/^& 10 Mj^j-L) -La^Jufc 3 c,j _cu 

‘UAj-o ^_La *IaJ £_o tiAtUI ^A d^xl J ^jLo 3*° Jj3| 3_iAU 

t<->J Gill JL)Lc. 1 G-x*21 J^Llj . cKj^JI £C-Lj _coJ Ljlj-o .La^JL^JI 

3 IAAJ JU ^A <1 _i| 3AlA j-j-oj < 3 -»j^ J> I_ juuju j_>do j_AI 

J a nf-Ji^Al LLua^_coA td^lj ^cxjijLua dJj_:a_o 

Ijll I J-A (Jji-O JJU ^J . ^xUl-XJ £_Sj_0 _CUJ 

. < 1 0 \ 0 '•v 1 j ^tlsL^J !**<-> 1 '■v \ 0 0 ( 1 0 \t-i 1 , < 1 j 


IJ-JUJ-C 


3 ^1—2 


Al 


6 e-l^)—ll t^ljl^AL_i A —s 1 —G-cuVLi tl 

J-S -1 dL-LJ tJC_J^AI ^cAa-cu ^ 1 —iSjAI J-i-OLSj ^ jJI 5 _S 

< j ^ j-LI ^jl cjJ ^ IcIj .^ ILo 600 <j_ 1 a 800 t^ILo 1000 _Ijlju 

Ljlj I j ( bj <C-J_COJ ^c_La_<_uJ I (j-° cA 

^Lkjjl <_) UlC ^ jx ^ jullS CljjllAxI .<Cj_<_uJI 6 j^-J _COJ Jaj-J^ II 

lo£ jjlII ^Vl jL <-^ - e-^j _tL jAu jx 3 t^Lo 100 Jl 

Aa^ jl^J I ic.j ljj LjJlL Sk \ . I^ jA 7 5 < I^ILo 80 < I j jLc 90 : ^ L 

^tJi 2 U_U ^J-C Lo ^lc.^_CU^ ! j~U < oil ixjjLC^lA <JU-ullil 

.^"jAll < AjJl 1 I t A l_Awil£.J 

l\q I_ jjIslIjI _ AJLlII _ < - <JL ^ CjJ -» 

( (jAa^jufe <1 __Ajil 3 jjljAI _ cojJjI 

^j| Jj^G 1 \\\ a 1 (A _>L^_ jJ 1 < 2 >^J _il ^jljjuu 


cAslGJIj <5j 


1 ^ ^ I^J | d \ t , i 1 4 A < 1 Q tjU 4 i **S 


cbjAa^JI dALaJLoil ^_Ij^fl Lujifcl_ Alc cAl^ I_Ajj-t-^a 

t jl JC.VI 2h° CjI j 3_<_u o_ LJJ JjljlS . I_ LJJ iAxJj-LI 6 J-cl^jA1 

.ijuAsJI <JL*jJI Aj XS~) 

m L±*j4 i3 UK Cfdoll* ^cuSU cK^I 

t LJLLa 20j I_cujl^-o 50 j lilc 35 2)_a I_1 sjj_s l j_» 

J—Aii t J—oJlII 6^1_ Q& 6jl_>J A _ijuj . Ijl__J J_ clsJI _i 


40j <1 c I_<_u 24 j I j c ^ I c _A_sj_A I J_oc. 

HARROWING LANDING (*) 
ALMOST FOILED BY CLODS (**) 
Odyssey and Mars Reconnaissance Orbiter (\) 


(£Jjuj t-^JLO jAlj <( ^)GAjlSJ 6 j-o ^-S 3 ^)? I 4jAoC Ci^-Al 

<1jL IjJC. . A At* 11 ^Lo <_uJI x^all jIj 3^-^ 

t ^ >j Aa / **< I a -s. _ ^ o 3 < 1 QtflA. 4 t-vj cJL$ ^ 4 \ 1 a^C 1 1 1 

p^jlu 3Ljl& 3 K .^xlaxlJI ^j)^juu j_aLAV U-jLA (J 3 - , ^->l 

^i j-3L_i <( AlAI jiJj rA a < << 11 .~yw 4 ^jic. ^y£- 1 

lAI^LslJI ,^-IUi £-a jj-u ^jjUJl 3 UJ j3i 3 K . 3 ^^^ 

t<k^. 111 cAb _ s .33 j— aAI ^jxi-o_ AJI L^j<^L-Ai ^1 ^jUII 

3JjUc (JiS_Au 3 UJI 3 ^ : 6 jj ls~i 11 cA_AAA 

iJjjj ( 3 ^^-UaJ 1 ^ ^1 _aAI ji A cx* kl .,,1 ^U=J 

t^jlLaJI (j^->3 (3 l 9^ ^UVI _II jG 4 ArxJl 6 UGLj 3 -i-Gj (J_J^La 

Ca-AlAJ 31 LAU-O 3 xca^ jaJ .<Auu-oJI _<_u^yJl ^_3 LoS 

a l ^j5v S ■ Gl 'Nui 3A_ ljj 3^ ui^AI I J-A ^j-ll 

^lol s^UaJL JKlcu jc-^j-LI 1 n 1 ~^j 31 (J^ l3i 

. IfrixcA ALs ^jjlUaII Li .4 iUl^xJlj ^LAAL ^^-As 

,4, ^i 

j ^_3 A \ x n J11 ^jaII O-JL I 3-0 ^ tVi I 6 j-AiC J-S-J 

CjljjLo J-G uA 3 ^jL J\^ < NjJ 3^j a Vij CjLjJI J_3jJI 

3 j^Ao 600 3_sl_ Colo jii^n^ cjjLAx! ja! AjaslII Ai^jl^JI 

Cu-3 jj> 3 L . _Jj-ll 3 JIaj 6 uJ_^u jX _CUJ £j | Jjj <3^J> 1 ^ 

3 LAj 1 I lIALj . 6 J_^. 1 J iA A ^J 1 I_s^A° L»J_COL^-O ol 

ULa \ A A A3 jAjj I ^jjAl colAJ (J-ujLj ^-coujjl 

L^La^ jlA LA I jn5u^ 3>3 Aj)5A 1 < L ^ 3 \ 1 ^>.3 LIAcAj L^uj I J-o 
SjLAjVI jl^.Gj^ ^AiAaJl 3 - 0^1 ^3 jn^u^ oljLA| (Au ^IaAJ 

15 j aA> 11 Jl aAI i j_o j2 Loj s<\ ... Mil 

3j3J_> <-UltJ 1 AjaA ? Jj 3 K J ( Ij-AU. 

^jJI 3J11I Iaa ^1 ujjlcoJI j_a L <3^J .31oL 

^_lc -La^jL^JI 3-0 j A*^,^ jlc .1 >jll ^ xLc 31 

3-0 CjI^^ 1 -^ j<ia% G^j-LI 3^xA 3 I uLaj j| jl J. a3II 

Jjiuj tt^j^lj^JI 3 lj j\n GSj-o^ IdA ^-^-3 :(J-colLcoAJL jjlAGJI 
3jjc. Jjuxiil L^ulj <j^jll < 6 jjb jUu)fl <Uj-o ^L^aI 
cA 3 -*- 1 I ^LGaI ^LAl dKl^M 6 jlJ- 2 X Juuau jll JjA-J 

3 La n Li\c j . LsjAj AsAuuj/ 4. ll I 20 3aj_<_ou ^j<A\ (jj\sA\ 

3-0 1 ^3Hao j-ij-AA ^jAj <3c.Lu/jX^ 1500 L^jlCj-cu gSjII 
t^cujll cA^L^ 3 ^J cA3-c ^1 j .^aLJI ^jlljJI lA^JlII 

g^j-LI -La^j-A 3c.j_cu <1L1I <LlaI L J-cA-si 3 II 

^_lcj -3-°1 -La^^X-A < A-OlaJ I J--%. 6 j-uS 3c.j_cu <3c.Lu/jX^ 150 
<JLal 1 3 c. -La^JL^J I A _J-O J_<usAA < jc-La_coJ I 3>^ 1 ^ ll] j I 

3-0j . jUc -La^2_ LJJ i^j_2x_s jAAulI t l 5 aLJ 1 ^lljJI ul^LiJI 3CJ 

Ja^J lA g- LLa 4 I 4 ^_ojoC.LAI I £\ \ \ C - < A \ -v j^L^ ^ c-jA oL^jj^-o ^Ai 
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a l da 11 cjLsaLJI 3-° UJ a i^lll <_ijj_oadl 4 \ \ \ 11 J v w~ 

^jl ^_le ^_ JlL^JL 4-jJlll *Ulll 4_ijJa 

3 -a . 4 j^jSI £?_a ^_le JjlLJlJI dSlla ^_3 1 a a ASj cl_IjLaJI 

^Loj ^ a A t iLkla 3 ^J <4-4 _ ( - u 4 daa 11 Cul^ a I JjlLI (Ciao» 

^ o3f^ 300 4il—c<jui 3- 0 IS-& Jai aJL^. <^l ^^iej .jJj 

LujJ 3^ 4i| . cLiJ^Sllj ^_jj) a Vi a c- I 4_j| Ci n I 

4A*_caaj 1 ^ \ 3 jLlS^J Si jlaU-o 3 a i i^S ^_3 liSl iLclC 3 ^)"° ^_3 

L> J^L_ajJ cl \ \aJl CaLlcj cl^KJI J 4jdVI ^JjSlI ^j-c ^LLsLU-o 
I^JLcujI Jjl 3 j-olj^fl £_!la^ liS di-3 <J-oaJl 4_a_iLLa ^_lc 

1^1 VI f^ll Jc<^JLI J\ 


ukL 


sol 


ijfi. jLL<-^ ^Itimtu 

.< 2 j jS a^^wJ 4^.L>j :jc_Jj_LI cl 4 

4j>dl lijJjjl 4j^)Jl1 1_S^LS. t4j,J-ua 4 \\jl 1 hjl\\ CJ_s 

CJjla ^_2 4_SjJlLI C^Hal ji-3 AdllSJ 4,^. uSj . Lfl dc ISj-oS ^lll 

Sj^.jll J—3.Liil CjSjSI dA^ JS^J 4—JVI ^IjS-ll 
cIS I 4 SI 11 JJ^.J £_La I^-Jlc Cj I ^jJI ( C1 n a 11 SilS-a 

4_>Jlll ^j_o 4_lS*\S q £_La_3 JJ^.J ^-La ^_3 4jLaJJ Sjjlj^ 4_deli 

J ASa ^Je *Loe JjI L^jlj 4_dVI C a q . LaAxjI 

4jljjI Ctrvlla.1 Lgillj a TEGA Si J^l ^_le jA.J_o _lis^ 

iijI^jL^I 4^j_2^_s 4jlsI^ SjLc J (j _^-alu 4 jlAjj-o ^Ll 

^lil ^ jSk fj\ ^ .dljj ^ij -a>^l 

. 1 Ji \a_> 1 'iJJU-AJ j-2X_2X_5 

2 _al J ^_o (J-cLajLi! jj kJI JaA^I IIaLlj C jJI jjj c £_o J 

cU xaJI (JjlI^j 11 * lag_cuts ^-1^ 4 \ \ J^ll 4j^>Jl1I ^ »jJI 

jca <di!j j . \ \ \ \ Vu 4cLlLq ^_S jcl j-oj ^Lo£. I (j-c 6 jJ^. lH 

c^-4 1 oV .^illlll jiLla ^J| I 4 JJ-A-A 2 SJ (JjlS SjJLA^ cLjUC C^l aA 

• SljVI ^Jl L^J c j-° Vjj <LljL^. l^jLa_SJ 4 jijUI 4jojLiJI 

< JC_Jjil 4CjJo J aA^U jJl-VJ t LLujCjI jjju Lj^ J 

data L^jIjLu ^^LaJl ( S^LaJI a juLlLcu! S^^-'X lul^ 

^jljJ jl^ 0) LcUI pLAill <JI^J . L> a^kJI Jl^l 

^jjjIjl^ 1 a A d j L_^^LaJI jl JL *JI ^jxiLc LjJ jt_o uj lidar 

t Cv 1 ^ Ai 1 CSj .^lil JjlL^. i_^ a n ^USjlj ^jLjla-SJI ^a£. 

.tc-Lj_a_uJ1 ^jlc. JsJLa-SJIj Sjlj_ 2 JI cL^-jJ 61 6j_A < I _coal 


ClLJI <AjlU ^-1^1 (j-a 4cLajJsl 4jLU HIM 1 4 A 0 . \ Q 0 1 1 >A t A. I 

L^A^J 4jjI J-LI cL^jll Cul^ LojlS / A 4CjlU 

.Sjj a^> 11 jUa| 1 ju-ql^ [qx aAjJ ^j-c 4 dVvll ^-1^ 


(') 


the Thermal and Evolved - Gas Analyzer (r) 
a mass spectrometer (r) 
the Wet Chemistry Lab (i) 
sublimated ( 0 ) 
Canadian Space Agency (* 1 ) 
jl ji^JL «i n«7. ^ lidar (V) 

tropopause (A) 


1 J_A jL jui=> 1 j5Lft . jc-ij-oll _ a_ajlo_ajjl!I IcAj <4__i_JL_aj 

I J \x \ j- I^JLi CS. IJ f LjlC JJ jJb ( (' ^."VJjJs I J d I 

4 1 A^>U cl jls 4 _L^.j_o l.\l A J j _a, \ dill d>°C (3^“ 

. Lojj ccLoj 

^IjjJI ^j| JjlS ^jl-<-tjJI LuL^.LLc (^-Ij! Cp 

^HJl S\ m a iJU <j_o 33jlilJ • ijj^l 1 ^ ^J*i A ^4 jJL_ojVI) 4jJVI 

^4jJI_cojVI^ 4jJVI ^IjjJI 4 j>jIc ^ a Ijlo-S <4j^j-oJJ ^_lL^JI 

4juLjj1 a^)I1 IjjlcI^JI cLlL^ <4j^jJsI Jcj-uI S \1 

4_i^j-H (j-° cl jIajuui_a_u 5 Lc LljL^. Co.I 31 4_-y_>l^Jl 

JjlL^ I 4_ij3J 1 ^_3 4 jlLs Lcu ^j£. _ajj^JlJ < 4_S LiJ I 

J-t-aJ ^jl ^IjjJI ^Jaji-cuJ jaJ . [1 <\_2 sCj^cA\ -3A\ ^cali\] 

Cjlj l^Jj a^.a^ViH C^l 4 j^j 1I Ji— a_u| j-&\ 

.4_Luj^j ^jl JcA. Jj^f ^ Lo-o LljLa_S^j ^j-° 
.4a A^li 4 CjlLs cLaI^ <4_j1^jJI ^IjjJl cI J-» 

4cjlLJI jioJl jS c_Lojic ^_aAj 1I I j_& I_ LlsIj 

4CjlLl!I 6 CA ^j| £-&j ,4jlAjj-o ^Ld 4_a_ij I j| JiiA ^_alrvj 

JjlLAI ^c-jIaj J^W <j\ I_IlIc 3^ < Ca_i-AI <vLa JjlL^. C J_» 

^^£jl_aJI Jj^jJIj _^-11 J_d_Aj jl_ (r) (TEGA) Si J^l 

CJL^ J-*J J'-3!^ .ddjJ 3A^lj 3>-^ C5^ 

dil Jj t4ej_CUJ JJ_U J_o_ALc 3 jjJ \ A < 1^ I ^dLd JjlUJI 

CA 4j^jlx> 4_^.jJ 30 Cva 1 \ ^jlII 4-UulA.I SjIj^JI l3j^ 1S uu<n 
4_<cUJl ells SjLa 31 I_}LaV TEGA SIjVI cIjSI jij .j_L<-^dl 

d^. L^jlS CjlL> Sj-c Jj I lo JjlL^. cSl^ 4 ^ aVi^SII 

.4jj 1 jll ^-(-ajl>Jj 1 cLtjjLii 4 a^> dllc J^Gll <^c_>jll p-LLI 

J-ol^ 3I < CilaJ 1 4CjlU ^c-Lu_aj l31-aC^jI Jjlj < 3^^ 

(3^k-dl ^siLuLo llK ^c^j^fl j) 4 j^j1L .Lljl^J .1 _acII 

aIcjI-a-u Ld Ic (^dJI (^jlj^A. A^ll 4 jlajj 4_iI J^_call 3^J jid 

JjlL^JI IcA 31^ I Si La JjJ A\Ij .4iaC L_^a_i V JjlL^. Ji^. Jj 

4-^jll cdajii <3^1 cu Cjij (g\ 3LjdU —A 

3 j^SS < 3dl a TEGA SIjVI :ijjl^l J J d-^Sd Sj^-^-l 4 j^Ij 1 ^ Vi a 

(r) Lr lSSJI ISUKJI ^jjjLlCO-S 4_1 ! S+T\ A Sj-ia_A-si 3l^)S I 4 _uLoj 3^ 

M \ \C 3dk_CUJ 4 \laC 3"° 4 a 1U\ 11 cljl_>dl _^ K< ^ J S A_S_ajji^J 

a— drw^ c- La a_sLa^S| (^SJI J^WCL) 4_dajJI ^ 1 \ a \\ 11 j_ jjL^-°j 

c1jj-»^I Jxla-S a ^.1_Sj ( 4jL^j>j-a 4_)^)S 4 _jjlC ^_II c> 

cl <_ulji 3 vj liiljj lla_ajS ji! . ^aj fJJT3.1 C-L^-J (^^Jl 

4jlSjjl 1I 4a, i Jmll 3e ISi_ ajj^ Laj\e <WCL j TEGA 3Glj^l 

. (j^j-2^1 3e Jjjlaj JS 4jljLloj^JI J 

A \£\\\ 4_txjljd ^j-a^cJI ij^Jj^l cIS 4_Cul£ 

jl jll ^-1^- ^1 a A q < JjL-u ^ La j j (^-1^- J^Vj 3e ISl^j 4_h3^^ 
LaSSji LdjU. .c 1 wAaSall 4_oJ^LlI 4iLLJl jjl A^aj 4_ >Jjl1I 
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ks aA ijLjj 3_LI 3- 0 j-ij-o iaLdLj -(_^j_^I k^j_A CiL^j-o 

JC3 <(JjIaU Jj .(jJjl^JI 4-JULJ 4-ijlll J jdj ^jl <dj-$dl 

4, UCj 4-a_id ii_<dad. <4 _»jJlII 3-° lcI3 I ^HajjCGjjj I ilI j) ^ Ci^)iC 

ijH la i*N 4Ijli Jl jj _tlu lj_Aj <(cjLuj 3-II) Ci LJ_udl CiL^j-a_i 

. ILl-J1 4jl^.^La-oJ LJ^Ls-aj *>» a < mj < I j^xC <4 ah A a 

£_ju-d i3LuuUI 6 jLLI 6C^-S <CiljJAll JjAi Jd LojlS Lai 

C,, J> JS t}j* cA^ 1 

Ijl_a L^aI jAI_df ammonium perchlorate 

La_i — 3 a .3 I J j /&jJ I jc-Jj I j) is** 6 J—<-u^j-a 

Cilj is_ ujjJI 4jlA. jjl a31 CiL^j-dl dllj 

^jJI II lllj £*jjl_<-31 Jc- 3 -a3I 

i ejj_ul!I 6L-a j . ? 1 aA^I I JI ( jjj^Jl1jlS Jk 1 

Cul^ I jl 4laj jJLC 3 ^ j ual 

<Gjd JJJIj .(jJfUl J 25 C> J^ 

J\£ j-* J^—^11 J ^Luaill jIjj ^_JI 
.4^ a 3I Jc Sjk 3 ' JtjJI 3^31 
ellj^ ^jxud Ld j^Lcu ^_a La 3 L <dlj ^-43 

lj_3 4, is, 1 131 CiLlLlsJI ^Jlajj .CiL jj*\ 1 a 11 

'ol Jl >KJI 333 Ij 3 -^ 


jdl dLa.31 Sjjj-JuJI ^jL^-<-oJI 

3$La1 ^-a Lg-^d t5—^l ^JjkJI I-3^ 

d Y Jk JuIj Lal^L] <dj^ a^> m (&J —A.) 

** *> ** 

63a CiIjJUI 3J- 2 3 ^^ x ' ‘ -Las II 6j-dj 6j_a J _LlLI JLl^j 

l ^v x tfj l a ^al ^ lj ~v ±s*i 11 • jl -^ 3 ^J J)^ ^ 31 3 ^ 


4-»jjJI t.qfi'Vi 

c*i- ^ ^1 

jjau» J..< i\ 4 <a is^j^ 

iQdik Lac j_ia£ 

^ oUSjuj 

^1 jU <4<UA^JI 
4 -ijU pH 

^1 jaui ^1 

ill pLu ( jol^JI 
C5^ 


(*^3jil^J| a" i\\I d_i Li< ii-\ 

3 - >j i^\c. jj u_al it.^l 4 jlsjJI cjl-^Lia 1 3 \_» 3 ° 3 ^ 

(%5 ^ J-* tjjJ^-ll cjLi3 VJL - 2 3^° J ^ 

4- ia-A I 3 J j . (%0.5 3 ^j 3?) ^^IjJ— 1^11 3j—Sj 

.^Ll^JI 3 c 1 n 1 1 4 a ilAc 

J | ^3*^ jl^ 1 La JjlC j) l a nll^JI CjLjUl9^^ 

jAa% Ij3^-° ‘ lP * L° 13 >^j^J I 

13a _cuj .carbonic acid d-u^jj5JI 

3jU is3^l 3^ f 4 J) ^ 4 <<H^JI j (jAa^.11 

J-jL< 3 ^jJJUa j a^>\c ^_A fCili^j^JI 

4jLa_caJ 3^3J <(^-3^1 c-LT^" ^)l *tiVi^fI 
<jf^JI jl) limestone j<i Kll 

(l$ _sjikll <K_3u (chalk jj <hihll jl 

(_u I LJjj^-a 4_a J_3 jl_ 




f^ 


3 ^^ * (3$-S .iaLU Jjl_^a£ Cj \jIlJIJ CjIJJ-15L1I 3 ^ ji.1 j3ju_uL) 

SjcJjil 3ljLa>a JLJI 3i^f 31 

jc_jjJJ _skJ 4"i ij^. oL^jI 31_cu cxaL-3i j3l 

6 ^)JU^ qL^^jG 13 ^'^ 3 - 0 J iljl ji .1 GljLaljD J 4_lx>3j t4-La^U 
( (<LojjJ^ jl Ao —L^c yO J 4 ' LS^ 

4ju_u 3^3-o 6j_3 lC 3^° ^dG 4 \ a j \ \ a^ 1 clljj 

^aU-S JjlC ^ < m a < Ti 11 3\3 AiTlII 6J-uj ( J_a3l^Gj .4ju-3LLI 

0 ) 3 ^ ^ 3 ! i^JL-Jl 6 Jjj_dl ^ 3 ^ 3 ^ jXG 6jJl3 CjLlIIj ^ _II 

La Jl 1 aix^ll 6jl j-^. CjL^.jJ 2r^3 . J_a^l iLjk 43sl J 

\ \ k 1 1 ^ a \ ^ \^ ( < 1 \ \L» a 1 1 ^ ^} ajLJL^J i^jjt t ^ x 1 1 4 L. a 4 a 
Lu 3 4jJLsJI 3 ^ 1^31 3-0 3 j^^ ^ 1 3 j 2L ^^ o* 

6 J-A JjlCj . 6 jju^ jJLa-o dUj-i gGlJ ^13 _ L - u ^ -loA. 3 ^ 

GOOD ENOUGH FOR ASPARAGUS (*) 
perchlorate (^) 

Atacama Desert in Chile (r) 
ice cap (r) 

31 tL^Jusd! 4Li.lI// 
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d . Ajj II . d il . ^ H I \~ A d il I X < ^ 

LuLa (WCL) <dL^1 ^j5 

ja^ I s&j <7.7 jJj pH ^-^>1! 

3-o LliJj j_Aj < 4 hi inn 4 i a < i *i i iiJ-kl I Jj 13 

^3 CjUslJu^o 6 LlL (ijjlll) i^jJI Cl 13 

Ikll ClL i^jJ 1 ^ \aVi Jill ^^J^l 

.4-i^a ja^ll 3-° La3ljI 
Ci ^ ^ J-A 3fc I I f- laic '**< ^ 1 

^Lsdlj < 4 a \aAI1 3 l- i d>^l 3 ^ <dJjj ( 

3-0 JjlLs ^j_(_u V 4 a ij^ll Cilj 1^ ill 3 '* *ioflJI 4 ju3 

‘ M=J ol—SjVI ^ cx 2 j ,ji lt® 4—4JI 

. Jiilj <id—.-ul C 5 >?JI (jL j-ol 

3 \ aAI 31 3j-3^ ^JlLu jlk 4_LoS (J-ol^ _lc 3 !^ 

jt_ CuJI ^-A ^ 3-1 _ cJtl]| ClL i^jJ jj)^ a^i c3l^ j < Lo 43_>3 2L - i 

Jl Jj—tlu J-dj Jjl Ci-oj3 3aj . 3 I -^-ill 1 33 J^-I^l 

Cll^JI Cl 111 . i. 3 JI cLijka c^.1 (CiLijjjUl I ^ I 3' 

jij) ^ 3 -° i^u-o ^ ci La a a^j 3 ^JI cilj da 4-ij I dl 

(SJ^ kid] 3-0 fLjl\ Jc -caJLLII ClL ijjJ 

. IjLaCIjI 3 ^^ ciC-i 

Ci Li>3^ 3 k ‘ 13 ^ (J ^.Laj-A^LI 6 jda 1-33 Jl i^Ldlj 

< (J , 1 < ^daJa^ jlA j-a <^ 3^1 3 ' LT^" 3 ^' ^- 1^1 ^di ^.jju-id Ikl 1 

Cul^ I jLL 1 a A il j _ id La_>jj (ujjJJI ^-dLLI ( J 4jlLj Ci _ 

L 3 jLs-a 3lkaU : ICaoJIJ Jjidl 3-° idLsJI i^jjJI 6j^-l il3-11 
. LdJ Jc cdu-u)fl Jjj jc-iJI Jc ^3 3 ] 
G J^.j LoC I jjd ^jxi n ia j-ij_a ( J iJjLlI il 3 II (-3 lid 














































Jfflajallat 

aidEHoom 
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Uiui ^ aiu^^j 

A A A~s. cAa\^\~0\\ Aa-uoII AiW A_i_uV=aA\ 

:<uA SsA\ ^jAXA v. -IaA qA A~ft.\>\\ v_aJaL^ 


< .r,,5,-..., K ,D> 


(jjJ-C-ljLJ £._\A^k,.ll ^- a ' (J ' ^ ^_<-uVI -Lx^-C <<Jl^_*-» 

<_»_t n \lVl* 11 CJ^ l ell (_UL^kJi <_UJ V 4_»J) 11 JIJ 11 | 

c CjLfl J) i^k 11 ^jl^ JL^_C (JlLo 4_ 2jl3Lj-oJI 

^ ji-3 . <L^j>y^ I ^ a < uj Jj 2 4 s / ,i s\4 a Tjl \ < A c \ 

4_HjL 1I ^ tnf. ^llll <>] <.A .F> 

4 i Cj Li j) l~x c 1 £^^-3 ^ j — (( <jlj I J) i^w 4 _u_ujlLlLs_o )) 

| J \3t \ Axe — L^_e 1_t n^k 1 4_Ji_t n tlVi* c Jjk I j). m 

. 6 J^JL-laJl CjLjljJI 4jUij>e 

Jjl^ju-oj o Lfl j) 11 ^jA>a \ ^jLj ^ a la 11 £_ellx-ll j^Lj ^^jJI ^ 

^LUl ^ 1c S^AjLII ^1J <4ji_lajJlLxlX-II CjVL^-cJJ (^jJl^JlxjjJiJ 

I A£-l _ lajlc ^jl i— i^k-j l$_lc A->A-»-JI ^_ 1| 4_j _ t_ulll_j dllAj 

4^xjl ^1 ^Jl 4. i a Alii Ijl^Aj I aLL ‘ 1^-jlLi ^-l^. 

4_i_ul^Jl dlfc ^j| VI . 1 <A cLc <JL>_* l i * n \lV\a c l$_el_1 




jl£. ^_a 1 Axx dxiji j aa 

1 ^U^.Lux. 


^jJl dlt c j-° I^Aj — ^ I j—WI 
CjL-<-£ ljiJIj robin pQ^JI ^ 

<4_=xM 1I 6jji^ll dlt monarch butterflies 3 11,1 

<oLjjLLa^LJl j <4_>jill >. _<_uJl^ J^xljJl ^.LxxJl^ 

toL^JjJl ^1 iJ-olJlj J_ hjl»J 1 lobster 

^J( 4^jlSjJ1 Ljj \ \\ v 11 \11 J_«_ulj JilAJl ^ajl 

.<i^LxsJl ^jLjul^JI 

^VLoj 


u ^ 1 


, ^—a-J (^- 1 ^- A^xl 


THE COMPASS WITHIN (*) 
Google Earth (\) 


<4_)LjL^_iV ^ ^ 1 <Guuu 4 1^ 2007 ^Lc 

4_3Lo Lzxj ^jl J) i^k 11 *> _ lc 4i^.LJl] <(Jl^_ JlJ .S> ts~\ 4 

4 JjLti ^.Lci L^aL _<_u_oi [LpUi 2/_*<<jj 


Cu J 4, \ xh LLI 6 j(J) A^> ^ J_2 x3 < I 4 Jj (_U U. 

^_i^_o ^yc> 4_i_ JjLoJJ ^C^j-L 4 \st \ a^> 11 jj) is~> (J r> ^.1 

£^=W fj— J£j-£ 

^ fi 

AJJ . 4-2 lull 6 j(J) A^ill 

<(J 1 *\ i \> _^jJI 1 ^ a ^ 


jLiill Sj£.l 
2 ) 1 4-^L^a 


tli_» ^jti~^.'\ 4-Cjl^J1 ol^jLrwll 

i. n^k 1 4^_2X*^LjlLs (JjloII Cxil^ 


<1~> i. n ^Illl . Lc 

j(J)^k r> SljL^-o_» l^_cL 
J Lc till 1 I 4^.^jl! ^ 1 ^ V\ 1 j . * 3j)\^>k 11 - J Lc till 1 

jii/i xTi 11 ^.1 a <t L 6 j>.Vrxii ^jl 2 )*^^ % Lc^ \ 4 ^k 11 

Lc 4 ^j^Llj dul^ ,-\i -4 tciilj C. Li- 2 a^Cj . £-^kj_c^ 

J^*na 11 ^Lc_till) ( \ 1 tlaJ 1 1 ^_mVi 4 ^^ii t 4 jl\ 

^Jl cj l^iLcjl^ll cj! _i_c lj_JLc_<iu ^.Lirvj c^aJI 

.^1 > 3 ^J 1 (_\ 1 xaJ 1 ^J>c t_aJ) \ ^k 11 

4-1 2 h° lil j Cva Ti 4 —<_ul j J Cj ^ 0^3 

j_c Lilli (^- 1 ^* 6 ^) jli ^Lij^fl Jjlc S^jlj^JI CjI _JI ji^kll (j) 

jvtn**x 11 4 _i^jj dl 1 a i* jl :^j-i^^Ll Jo \411 JUJsl 

a_ 4 W15J | 3-J LxJ I £. L^J I isj Lxx ^j-c 4 ju jJLl I (jk 111 I 

ALiikJl cj \jl_tlVI ^JlUj ^jJI (a^JI) high-voltage 

t, C^' 6 J^LuaJI 

4_<_al J J Jlc CjI lajI J J dul^ 4 \ tALc 4 1 \U J^ILc ^iL^k J 


\ U^llA Lj 


t 4 c, Cj Lm_ 


^f J 


.<L«_uLxJ1 cIa 1 (j \\c. ^-jAl <2jjAi — oljji L-il ^jJI J-adJl (illjJLxll CjIjaIi£. 

Is CjI _il^JLCkll _3LJ <UxjlU <Lol jUu_ulj ^-coJlLljJlI I JLxll (jC. (_S < n411 — IjjLX 


< Ij^-xq 4jl 

di jA.Vl \ Q i An sj A \ < taJaUll CjVLxII U^l IjJdx Is ^^jlxLJl ‘4 jlLL1 CjLjI J_s 

.(j4_x_ll <1 l*_o CjL*-JLu^ ^S <JLOJ_O^Jl CjIjjSGlII ^Jjuu_uj ^lll ^IjjjLlll IjijLtAC 


ulJlLuJI_ 1 I di-uLxJI 6 j-2s (■ 1 i AC. I 
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<JJ) qa ^ o Ll1| IjjJlLII^ I p UkJ (J>\JL^.jJ^JLjJI 

■" J 1 ^ 

L^_jl 3 J Vn Jj 3 < \ ^ ij_ lIijJI ^ \ \ 11 <J>ojL^-c pI ^^.1 j 

(J-al^ J^jlS >jA.i ^_L ^ 1^-3 VI ^j-a b 1 ^1 VI . CIjLjlIVI 

<j-olL^il_uJsI <juu^^JlII <JjVI ^La dLlj £-^3 <^-aJ-aJI ^a~i 1 1 


ur^ 


I da o Ij I j) ^ 11 jAa \a . LL^. 4 u'l &>Xa ^)VI 

^Jju J • 4 1 * j» llVia 11 pi aAcVI ^1 ^ ^^ J ^J_C 

4_i^jJ^^<jk\all JUJJ sensors Cal ni^n ^1 




cd I JJ£. /\l VI <4_»jlc , ,tn\lV\a 


a_c i \ x^> a cj 


.<jLj 3J quantum 4-xaj-aS ol^ ajLj Ij j Via da 

. Jwi^JI _a <juu-OlJ jd.L> _ t^jll I J-A <Jlj _i V 

<jljj_coJ| CjI juu-a^jJI ^ ^ < <« tU\4 11 ,J LiALcu V Li J-il^)Ilil ^LaJU&VI 

4-LkJl olj)\Attll ^j-Q ^A^-LlII da 4 juljj^jL 1I ejjJL_u^l ^_lc 


.<_ijLaJI jjl£. ^LojLJI 6 j-A jjl! ^1 <_LlLII 



^ix3Pn..-;^ x 

nK 

- oj^i - 

DcVNlX^e C.3iS\e\MeCCV\\ 

■ ^bvi^-O I dJjiH>L-U A\^>. ft U'V\ i^iJ^sAsN A-~v\ tV&^J jC\ > M ft ^cAf- 


did — LJ \ \*\ \ 11 I j_c — ^£j^.VI ol_ajl^ll i_a_^ 

4_d^ ejl a^cVI jdlc] < ^J) _.S> jJi_ JlUl 3 . J-iJ-^ jlIIj 

4 \ a <> JV\all ^jl ^Jl [^^pu-ujjjj ^_3 ida11 <T\ a t^- iujL t-uLa 

((. ^J\ A \ La (Jil 1 ^ Ac. udjJLJ ^JlII 6 Jjl^ jJI 4 _a_uL^JI)) 

^jLsljJI I Jj <dl—Ij j-2^a jl jaa II ^_a —il j 
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\ ^aI _*J>J . 63^1^ fcUliVI 3 _a JS ^_2 A _ \\~± a 

<I=lJj^. — A _ i j -y \ 1) x L-y V_i_uJI Lx^>j) a^>^. — CjI _J j) 11 

-ULa (jju uJ 4_2jj»_a ^ _lc U ac!_«_oj o I jj j _nil JJjJ <\\& j 

. l^_JL^_^J ^1 <JU_ojJIj l^_*_2j-a 1 xA l| JU _Jill £-3j-a 

<_JLo_Jill LuJ4-*_aLy. 3-°] < 3 !_&-J .k> T ^ j J_3 J 

^V_^JI 31 4_«_a ^^iolsJI j [JjlA JJ _ Au ^_a 

oVL^-gJJ UL^kJ_X_XjVI ^Jl JjLaI L^-jj jl.U ±S~\ \ ^1 <-!>J ~y \ 11 

£-31^JsI ^-2 cJiJ^UI LyJ I 4 jlCLUlx-£S VI <Ji_UI U \X 11 


^1 £iUI 

4 •.. \-v II oljl_tiiVI Lu_)3j ^ «**«*t i_J^-3 

o^LJ-' t . s ' <\ , _ul ^jLi^VI \ ^_a oUljp^Jl 6^ ls—H 

Axa 3 j~ a>LJI U :y a 3^ . Lflf\. ,i t-u 4_*^y.. d <li < '«xlajJt t I 

^Ljl^JI ^j| j^_U (jl 3qJ jjJ I (jjj-aJI £j 1 \ \ UI^\ 


k.V-<-dl &AA l ^ X yT\ ^lll 6j ^ ^ II Jj^ 5 LT^“ ^ aU^y 1 I 

^Jl UjJ) 3 \ x xi (£ jJI <sL^jVI ^-2 Aj^. \ \ x x i 11 I L~y V-x-dl JjUJl2 

JX* dbf^ c^aI 33^* dU 3-* 1*^ >j 

^LL^J ^j) J-alldJ ^_o_S <6AA 4ji _c i« \l~x\x II <lsLJijJiJI <^uL 

Jl^JI (Jjlg ^-2 Cjl JJj-Jlll ejLiJ^I ^Jl 1 tlA 2 ^jlJ) i^JI 

. Ifl ^_2 CjjI-2jJI 1 xA \| Jj <^,x.xtiKi^.ll 
<-L=lj^_^J I <_jj) J^U I (jA_l^UI jAa j J_V\a ^j 

<^jLatJI ^ xii\ lm\»ll <jl^jIJI ^Jl <3L^I a \ x <1 ilV\*U 

I^JLJ <Ls_oL^. Jjj) xLi 11 Jla£. *> <JuJ| .A> 

A \ X <1 ilVia II <iaLjjjJ| <L<_uL^. (JjJ jJI ^jl Jj-2j [ULLljI ^_2 
^j| Jj)jln 11 ^j) jIlj t 2j3t xA J-JJ 6J-A 

i l jjjI^^J l ^I -V-^kJ_ (_xjIj ^.u~vj Lo^ l^-Aj^la 

jJ ^_<.xt iK\a-ll JUJL ^MlJI -o LoLc -51 jL3 

_ tlu 1 ^ ^ I j (( . <lL> j ^Jl 6 J J-*JI (J^.lj)JI ^.La^JI £_Lcu 

<_cuLy Lo I j| (J xAl _ jlLJI ^jl ^_!| 

^jLs <dilj ^Jl AsLx-xil^ . Ijl^I^ (^ x/^iC. ^k-JllI 

<^-l£.^fl -UlA. 2 ^-c 3 j jxaL^ I ^_S ^ji^-II (J_^.ljjJI ^.1_ oj^JI 

j J -utaj (^jJI 6 Lcyl^ I J_> J_zyl jj> xLi 11 6JJ& ^jJaIL_aJ V Jlou-yj 

tcUi ^,j .<L^.^UI 6^jl3 ^)JlC m m 11 ^c_j) J^l ^ ic. 

JJ^\ ^jl (^5-^ c '-Ij^l ^jl CA^ Jl>^ 

A X <<l^ <Jj| <<JJ)\ ^ X n \Jo\a II JLo-tlJI JjJULXU £_JtlaIL<_uJ 

I A \ A. \ X it \iV\* II <_X_uUJI ^j| ^_2 dl-Jl» l-^-il VI ( 1 JuSk. 

((.dilj I Loj 

<jjjjJaiil ^1 ^Vl k ^I^aAJI J^-l I ^AC 0^-!j 
^_2 (J-axll ^ 2 u5Lq I^-Jla <luii ilViall <j_uL^JI (jAjl»LlLc 
J l^JI &L^l! N ' W'iI clL^jJI IcuUk ^4 <a \"\ A a ,~A ^1 \ A~ , ,.l 


2 211 ^jjj^JI j^JLi Lc L-kijjkJI (J x^i 2 ^_2 (JjLyl 

^ fJ J—b ‘Sjlc JAp. pj_pJI 

Jh^J • * 5 jTp 11 ^J-& ^-11 ^JlI I <-Jj x^> \ 11 Cj Ij I_JjV I 

<jij^ ^ * ^Ijl^VI ^ lc ^_S (^jJLLaJ < juixl 1 \ 2 ,W> 

dlV-i-tJ^I ^jl C- CjLjlu x_xjJI > 2 x^\^ ^CJj(J-2^j|j3 ^_2 

L^_c jJyl j3 jj) \l^ll _La J[_p. 5_aj a U I <ji m JV\* ^j ^ *\ 11 

< jf\ xVm! k2> <j_ul^J . ^_a <_Jj-^-ll aAj \^ <JL ^.jli 

tA uu \iV\aII <^uUJI (_£-J-C Jjl Cj-*I^ <bAA 

<j)*\ xtn 1 \ a> Jb_ajij . ^_a^ILo Lo^ x7J\^ JjlaI I jj ^ 

La Ji\c)) : I^Lj jLi <_uL^ <-LaC l^p.^- 0 AcLLi ^jJI] 

^LpVI ^-2 La lj)j J (^Jj—^ ^-tplaliJs I (JLplI 3^ A- 5 Apj 

((.dLlj A^. I Jp x/ij x^Ll^JI ^j| ^aJ 






jJjl2> 


^5UI 


sL 


2&\ 3-a ^ \ CA2^ A»-» 

. CUJ^JA •^ > 'I <Ax^jJI ^-2 ^UjJ <3 jl2j(J <(JjuLL_o 1I <Ly. j3 

<_LX.UJI < _ x_ul^J (^-^- 3^^l ciLlj ALa 3 U.J 3 JI u _2 _j 

^UI jjAJI ^ CA^ ^J^JlLlII A \ A <1 xLuJt II 

3Ly.^3-^l ^Aj^ .1_a^-jl^juuy-a c>JJL _3JL Lpjjlk x^ \ 

1 a . ^tK. La jlc (1972 ^lc ^.2 S^ulUl a.^ \ 1 ^ \ | ^_jLl 5 ^ x7i \ \ 
^.aljJpJI ^L^lV-l JdLa (jxd <j-ul ^Ljl^JI J(jda 3 ^ 

JUJsl (J-lua A _ ^^Jl l a A *1 3lJj ^_CXI iWiLl I JLa_Jill 

. 3 ^^! Lju-ojJLj ^pj^fl ^ xxi \K\all 
^)lj a"\ x xiIj ^pj^Ll ^ xxi \K\a 11 JUdl J-)La 3^1^13 j| 

^^1 jJu-xjJ JUJsl I A^-2 .^p.VI (_\U 2 JI edsLaJI 3-a 

J2xxVI ^Jl jjlAIj 3 ^y ^_2 x^.axi JViall ^j^pJI <_I Ale 

x ax^iTia ^_a 17aa I 33 ^^ x a xLuJlII La-x-d 1 e-dyaJI jlc 
<lx-ppll j . (( ^-x-xjljlUjJlI I ^-1 J)i XX,VI djy)) j\c Llj^3j Jj^jIJI 

JjLa ^jjjLlL 1 ^ ^ a t V ^JUUj < Ll2_2 I Lp^j) 3jl ^ _ijLsJI 

^-x-Jl) 3 H J . <juJ UJ I U^)_x-^ lid JULa c—\ v ~y i x x jjj < J UJs I 


magnetometer «inh’iji t>I ULXI» <lx^a\a <_x_uUy j «- %W 


^LaJlliJsl <JjVI 3 -a j_ijjJI 31 3 j_p“l C 5 L-H 3 • JLadl 6^3 (jjjUaJ 
3UjJVI (jyid 3 ^b j 1 6 J-2^ I j <-i_u Uy Jjpj I j^lxAjJ 

4 * / ^. 1 1 ^ 1 ^ 1 < As \ 1 1 ( ^ L— lJ\ <_s—s 

<<3j_» A \ x xi all 4 _!lS j) 1 x xi 11 CjI^jJCJI sA>A^J j ^_2 6sA>Ax-tJI 

THE URGE TO MIGRATE (*) 


jJ — I o UI jt^.11 3 -° U^acj — j(j UJ I 31 

j_iA2l] JjJsl ^.A'~yJ X-XJLA AA2 <dJj 3-a J xA a I La_i id I 

. A \xx 1 U iall »_jLUa^l 3c 1 ^ 1 x^>a^ ^jJI 4-2 1 xxiall ^jlj^2j 

Cj J \ x\ 11 ^_lc (^pjVI Jl_^-a ^_2 C->3 jJLjJI J _ t.s~i\ a*s V 

3JUd I J_ 1 jj j| . jiyVl p_ UUI ^Jl c_Ul 3 3_a JJsl _2 

anomalies OljjJ—J j 4 jxAjVI 6j xt>all U_ ^-lUJlxII 
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- CS- 1 /' - 

( > jj)-xKJi Lu<dJj Jaada dlau-uVI 

CiLaljJuaJI ^_d 2 i ,,, iU\411 4 _ojL-^J 1 jl ^ l^La-ll a a 4_u_Jjj 
d^L-ui snouts ^ j ,ja jd> La Jj_d j_a jla^YI fati* ft S 

(jA cAiad-t<fa <4SdL-tuJ| GdA ^ .£j-d £ J—i y-A Ojlj-U| 

LaMdJI J-jJ-gJI jutudl j^a JSdu ja&j - O-alTaaSLt,) ulnu^ 

(jGj ^1 4 -lloj) ^ a di'dij JLa-U <>L^dl ^ j-duU - <LuxiaJI 

^ 4_^d\) <LaJGJI g-l i ilC CjI j_a (d. < La—t^J) 
CaLaj-LxU JatC S jL-u) g-LiixJI Jaai y vUdJl CiGjjYI jJjajjuj 

.^LgjJI ^1 la^lx Jl L5 it 



Jj^. CaIjJu_udjJI CadJl^J <J_aajl*_!I dvC ^ i, it alVaall L^JLojJu 
^ j) Ca^fL gG^^JI J ^.1 j .4 jlLgJlJI <Sd A ^d oj <-GaJI j(jd 


< frj) a A11 J^_a I J_ aJLJ < al^. IJ 4 -L-o^j L$_adJ J(J_d=J I 

jda_a jJu_udjJI^ . <j^_LuGLd> jcGIGaaj) Lg^ 

-Ldd jjaag-caJI j*.d^G_i_ul jjJJlLJI ! _uda <L^jd-!La Vj)d* g 

^ LdJJ o j) is~\ 11 I £“ LlzsG V <1a-£sS^_ a L*_l <jlA^j-g < LxAjlS 

^.1 uL-VJi_i_uLa j^jjlLJI ^_gj _t_al dd <£-dl^Jl ^dj . 1 ala 3 1 ^ iGa a 

.lWII JIjL l* iL^j 

t_ 3j LGi]l J-^>G £j| £C._^j_G <j| £C._t-Gl^JI ^j-G^ 

^dj . j£j^.La j I <_da^U_> Lai A^dll 6 J-A j < 

11 ^1 aAc! <_J_aJj^Ja ^j-g J_a V <<jL^jJI 

. I 


Ma \ 


jim 1 I 1 \ i AjuJaijJt g <_i_u 1 < <<^ (■ 1 < ^ aJ 1 I 

<JjJ)-3t_GJ 6 J^jdJLG LaliLk. Cal A <1^.11 ddd . g-a^-t-arJl jJLc 

LlLg^ -(_u^ ddj -(_u^JI Ji^l J C5* 


Fish Do It, Birds Maybe (*) 
RUSTY CLUES (**) 


<_£_>i>.VI j ji jt-.l l ^1 ^ dJj 

<<^UI ^ <JL^.^jJI ^d <dJjLkJ,l Cal^)LJjVI ^J-G I Jd£. JiG_I_ala 


jJL»II 1 ^ ^ G aj <^-GdJI ^ ^J)^\11 ^ jjdG aT> 1I ^J^Ju_uJd 

^d ^I^>g^L 1 dll_<-aJI ^LiJaVlj 

<jdj)^ \ < \\ \'§ .M> _ ljjaj ^-^1 JijJI 1 ^ \ \ g s Lg^ < j^jJI 

|^^c_aj) <g a jjlalvGi * Lg ad JjJ <jlgL^. ^d ^ aLajJdj) \^.J 

.<L^.liLll ^d jjaa I ^^Jl (^j-g I JdC ^ J_2GL_t±a Ca Lai j) II ^Jl 
JLaj . Cal^)LJj| (j-G ^-Llg Lg JlS ^ Jl^G _i_ala L^_a| » [(J^dJd 

^ji^VI d-L ^J_^Ju_uIL_ud <4 g^ aG Cal^jl_ GjVI Cxal^ Lg 

«. l^j-i-Gj 

< GGt/^1 I ( UGlJ I ^j_G ^_a LijJ | I ^JL^d ( i ^ <_U^LlJ 

.^jLl^VI c_j-1c.I ^d 6JJ-3 LjLg Cal^Ju-udla jj-udl dd da-^» (J^uul a 
<UaaU. ^1 <j)*\-GGI a4> Callao.!}L g I j^d^-I^J 

<^.L^_a :^^LLJI ^d J-gjlj V ^Ll^JI ^a| dl£- <_L-s^^jJI 

^3 c5—J j^i j' ^1—^ 

del-I_ula j^lJI j a~a^ 11 uJi^d ^_alllJI 6dA ^-1^- ^La-Ol^. 

l^GUj a a fjc. 1 ^ ' Caljl-GiVI J^>e ^—le 

l 

^d Ca-aj^.1 <-ajj) g <_»_ul^d ^d . Lg d-^. ^Jl <ajlL 2 u-Olg 

^d L^j^jLadJjl <JLgL^. ^j_g] _(-u-ajj-G .H> d-2^j 2004 ^.Lc 

< I a^>^jJI ijf\A Jeldj d^^j < '-*- c l^ ^Jdl [LiLaLll 

L5 jJI thrushes £dJI <J\ Ijpj aQ .^ajakll ^ ^j_ <-GJIj 

die j_a < a a i i al^^aal I l^G «_u L^. Sj_a L*_g d axa < ^LaJ ^J-zGa 

. jjjj-g_ajllI l e.a^^je 

<(>_<_u_aj l j>G> J^jd dUa. a^-al <<(_aj ^. a 11 6d^-a ^.1_adJJ 

Ca La^f^Jl .ha tujj j^j)\ a I a I ^^-11 cJ-° Ca I ^-JjlSlJ I 

<—> 3 j>£- diej .xn^UI CajJI ^I I^ j'e l^llaj id-^llil 

(JLa-l L^Ig I^JlLs ^ A he <U1 Lg 1 ^jjl^LJI ^-A-Gl^I i JJMG aVi'I 


<gU 




iVI 


LS~ 


t aha*a x II <JI_^SLa^_a ^_ nt alVa* . 


^^LLJI Jj)l^>. d-*-a^ . JLolaJuJI ^ya Vd-a J(j_duJI j^-I| ^y- 


jjj) aha 11 J a I ^G ^_ gj . jj) aha 11 l^dlLa 1^ jj-^l_SdVI l^aaGd 

(Tj_g JjLa^-GjdJ^I 6^j l. a A i I ^d J-a^jdJI g-l tGc, 1 ^Ad^Ua < I d a a a 

j^dJI^ <c_dd_AAjJI ^y> ^)^yA 3 -*^ 1982 ^•L c ' jl^ 3 

CadlCL_ul GA^- i^-^3 • ^-1 5ia^_Gl!l c_^ld_al ^I^Sl ^d c_aJ lxaG 
joklxll JI^gII ^-aGx^G j^GJI _alsJI 4ej) g^. g 


L? 


jjj) aha 11 Ca ^ ^GI t ^jjl.ua^\ mij VLg_2 u L^G^j ^ ^ 

9- 

^ . ^kl ^ ll JU_JJ Ca—SLula.I ^—Gil j -Lie <j1Lgjl1I 

c£-b •c5jJ > xit 2 - ° j' 

L&jLlajlg Ca^>.^>. Jjj) aha 11 d-ll ^G^. <<d.-%.^Lll ^JLlLII ^d 

. I 6^j-g VLg-Lu Ca-^Gal j 

6 j-aLs_G dAAl jj —.aUl G)l ^—II 


^GlGlJI G)1 £-*J 
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. OVa 


lie U) i i a"s ‘_ <* < ^ * — <L-^I 6^al 


<JaajA J(J Ja ^k^A a 

JJUlJI ,1 

I Lxl ,<L^_ <ajlWI CjLIaC ^A jL^k.^1 JA ^AlII olS^UI *LlAa 

&ojl A^a daL lILlLo 1 _ t^kal {jr >ll 3j 1 <_j_ <1 _ JVI 

daVL^Js A _luLoia o3^ cj! ^-j-^a j) x^>- n. II J 

Jl^o J\ ,„\1L JUJI <_3ja A A <a_lalaLuJla 


^c. i^aj < i a 11 l^jLJuVI (jU J^Jtol 0 1 ( — 

da I d-l la -_ '* ‘ ^ ' yA I J ^^ <A \a \ 11 4-juljj^JI da jj_LaVI 

4jJVI ^jIa ^Vl j . (<aj^a^-o) <a j^\\a <aaa <U -kj Aa ^I 

oi^l <<aA ^j-uaJ V (JS_JuA 6^__<lu_LaJ IJ Ijj^k^ 11 6liAjJI 

^ni JV\all JUJsl (Jjlc idta.^ ^y^^x\\ -La^iaa^. jle 

<La I Jl-^ 1 <_u Li IajaI^aJ I j2k^A a < <a UUI <aA Loj IJ U. ^ A^j^f I 

(Ja_<_uVI J-& daLfcLiGVI (£ I ((<AjJI-o)) J <AAjL^JJ (JjlO-c 4aIa_oa 

l^ilj-O <( J_^jll ^^JlII ^\ _S ^.-vl <4^.1 \ Anil ^yA {JL a\\ & 

^jj)l ^k UI (J-U < JjA^ (JllsJ I (Jjj-^J I da 11 i a l m ^Aj . Jaa^aI I 

<Aj^ ^ da Loa_i_uaa. fO^" L5^" (SS^^ Li^AA^A-JI £> j_& ^j| 

^ jAj-Jl _cli ^magnetite CajLliV>UI ^ 

eiljAj ^ AAJLxLlJl3l11 JUJI j_oj L*_c t IS^T\ ( J'ui^l 

■ 6U3VI ^A l^K <Ljs 

(JLlAju_uVI ^A l \* \ \lo L^.J^-al Lj \ \\ \ 11 Ca^ JA 

^2)J>J-AALsJ I (jjjAJI ^y& CjLlaILoJlII (J^ * ^-AAUlLuJlI I 

(jVI J-a*J C^H] <‘- '~'J^ - J> C'^' 

^y-k ^yll (jl [<l-iklil ^ -S 

. 1 ^ % \ A^k <_illj) \^k. II <£Ldl j_Ae jL-^k.J _i Cj _ill 

Cj 111 J) i^k. II ^A CjLoa _t_u_2iJI £jC. (lli ~s. \ I Li g-l a\* II |j_ij 

. 1 * < jjjJaLjJt a A , a t < II 

_ —^“1 6ej —^ 

c*L>^' —AliiS AjSLaJj>_9 < K\ja> ^ . Aj 

CjLlIaI — <^1_cIu^Ia ,Cj>J <1_jLi^S> :A _ 5jS 5_S-cL^. ^A 

JA ^iJI 6 ^)Jl^JsI ^IlaJI > Aa^JJ 6 >a >Ulll j-jj) is~i \ 11 

. (J^.ljJI ^kLo^JI ^_ Q CajLLlI^UI ^y .i <_i^lllll CjLoj _<_o^JI 

. j^aLJI jaaLlc ^yA ktk ^A (^1^-11 6JA IJJ 

V — I \ ^ 6j \4 ‘ ^ A \ JULL \U\4 A ^ I ^ \ < £j£. ^ Lie 3 

<-Ajl^- cVjlJlJI \ Q \\jy^. ^jIa ^JLllLij fol^JLXi^lll Ajl A^a i 


Cill^ JAj . 1 ^ a-\m <1jIa-c jaIG CjI J OJ& cJ I *—*_ 

S^I^A ^j_4i qLojl a i «^ 11 dill ^jf£-al 4 jJLc ^Ll^> j)' ^ 11 

i yA ^j\ ASX J. 1 1 < I JjJsl d-iA-^k. .^Ul JUJI 1 yk 

Magnetic Eyes (*) 
microscopic (^) 


3-GG liuaji 


(*) 


4 i< <1 ih‘i» a 


05* 


4, \A \,„iit y jjjajJlI ^jjSjaaajSJI jl ^L-aIaJI ( 

JAAA J&3 jJ II 2 1 , ,, iU\i t I 4 _ujLaJJ ^IaUsI j^Aj J_A (( j>L-3l1| 

Jx-lij J_bLu jl gjl„^n uu<n JLo—<-oJI oLajI I iUA jd_*A 

Jj 1 jja^ . ^ JLaXI dl—Adl ^5— Le I jL-aIcI ^-aIaaaS 

ij\a J^tAlA ^JjSjajaijSJI f-^yyi zyJA±\ ^.\Kuru LajaA JaAJI 

4.UUI dJj ^ijA kJUaXI 3 AI 4 I ^ jljJJ-» 

. JdUl oddl L^Ia jl 3^1 d jAa ^UaJI ^1 SjLdl ^Ubl ^1 


?3j£yirt^ ^ O 

CiLj^jjAlVI jJAi jHuja 

2-^i ^ ^ 

L^jl'i i ii <1 51 jLaa 

- (£j>XI iyUjy) 
j-iK'Jl y> spin j^auJIj 

o^laJI - JIauJJI jJaI 



? 

0^3* 


ji l<rli> \ l(j irli> \ LuAIaa 
. jLAus dLdil y djl ya 

y j-iAidl y iaii 


y a.\U,^s i La jit 0 

<GLi 

y y Iaa.Ij 

.^jaJI JAIj 


y o^ji y* y 5a^ij ^ j^fi jL>am^ © 

I j Lake I yj J . La^ all La. ^ cAjJI L d t *_d jMKu^i ^Jl jJI y^ aLAa aLAil 
yy. y \ 4 <i <iML> .. 'U~'< 11 JLall 4_JI 4 ^aj ^111 aLAi^fl ys- 


yyj\y 

jLA>i aLdil 



y*A j^LbJI ji ^ ' Hi) 
llA^ ','U~'< t l JLaL'JI 
pIUI ^1 ^iaa 

4JLJI ^ J^bl 5jld 
.jlda oIaaI y 4->jljXI 
oMtlia y daAA V j 
y^A lalitj .4 -uLumS 

6^ C 1 ^ 1 

jl ^1) 5j^ii <iU <GJL^ ^1 
.(^LUI f 


y jfbJI AjaaI Ijlj © 
^-ddu-ti <jLujXI I1a 

J^bl 5jli CjIa^jjAIVI 
.4aJIy.1 aJLdl y 
JtLli 6 aj La jit j 
jjjlUVI ax-u 

J^LaUI IaA^.^I^XI 

411 ^1 jl j ' ^ H 4-ilm.i 
. Vt-Audi «lh> V 


^jLiaAJI jA-lilll jj 'k II jXAjla AlA alia y La_> tjA-alilll alA jA jLAJI jl 
Ia t^Lta-AJI jtlilll KuAJLi j^li A U ^ jl ^LaaII ^Jl 1 L_uja 5jLuj| ^Jl 

.^jja jai. Jljj 
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JJj J-cols! a —jI (jl jqia.j La —tiuj .o—jlnVsllI 

La^^UJI V I • J LaaJI I Jib a J) a *^ L5 

^^a ^yG Cj jI^jJI J a k u ^A cAlWI 4aJ1a] 4\ln> \U 
^ Ja^ j\ 4jlaL>. ^ja] <J±jj .m> Jt jj j .rainbow trout 
LaJa£. <1997 ^Lc Jaa La!}UJI ^Jj^Lajj [ IJ % *1 Cx>^ 

4aLJu_uI jl_$JJ (jtJJLL lI1 ^J\ a*ij . S^a Jjl Ifl lie. I jjy^- 

^JjlJLa La^LJII CxL-UJ 1 jl A IaI A \ i a xUlIA-II CaV L^-aU 

. ^ La jJ I I i-exj I 

£ J-J Jaaa _I_a Lc^j- Jua <il\\ lA JujA^> J^ jLkj 


Jj) \ <■ < 4jl1a ^julojlI JJj^ < Cj I^)aU>~a 6jC J j ^ ^ Cj I j\ m 

oLu<i^ I T^laA . Jj^UJ 4 a _ui lLlAJlII qU-uaJJ 

organelles uLuAc Si jIa^a ^ <T\ S& caaLm^UI 

t''i \ ^ i -4. \ a , ~ < Ui^JLX-s^lC. 4aJulC.La 6^_<_L Laa ^ \ 1 \ 

^LaAL-u-c ( Llaj)*^ 11 Lj ^ a I j) Ac. 1 a <jlL-w <js 

^A ^ x < i xla \* a ^ a c-AJlxjjlL> LcJjlC^ A iuuu vlVv* a \ I 

J^liaA Cj 1 ^ Ai> 11 6j A ^jLs < ybyU *>Uj| ^Jl CjI_^ <A % 11 

6 j\ _tliVI c^l ol^j> II £ sja ions Cal—a^jl 

^Jiaala ^£j_ll ^LJaVLa £^LajJI ((^ju-d» ^_lllJLj <jlju-oJlJI 

. [\1 A "S.A x^»\\ . Av\\ ^Aa\ J 6 ciLoi x jll 11 ^c-J ljjlA I 

^jIajlo jl^. ^juuujS^ ^1 <dlljA_Jujj^> (J^Ajj 

Vj_* dLo j— uJL j IjJ i-oJ ^jl \lc. Lojij ^Lo^JI 

. jj^kJI snout ^JAJj Cu^-Jl 

(#) a^ Caljlcil 

eiljiS :jh—i_uJI ^a aa_2^.jJI jc.—C ijll cutjoji SUI ^ 

<J^AS-C <jJl < LAJ) 11 ^L>aJI ^ 1c < ojIa <jl!| J i 

^LjjJlaII jaJl-C'] <l/4j_Cj .K> JAS ,(j\jL^.Ll1I jJUi^J 

^^IjlII < *_aL^. ^A ^1 (J OJLJ 4 iijialJI <\ _i j 11 

^j) ^A^-x.jjL3LJ) ^jaJI oUlAJUl j. nil ^A 

^A^J AS ^_t nJVta.ll JLzdL <jlj Llaj^J 1 oMaLaLII 

JcIajJI IjJLJi_ auA A n X i> 1L J(^*_tiiil ^jlil 

4 9 \ / CjIjlaj^j O \ _Jj)^ jaII J_la <La JjlC <_L-oJI ^ j 

SjAaJI j^JAaILj ^a_«_<jla La Ja^ _Jlu ^A uw<m^ <<ju_uIjla 

C £ 

< 1^11 d-t oLajaja ^1 <^UJI j_lalaI Iajj .freeradicals 
^ l A 1c l ^ 1 a ^jl! I ^jALA_XjLlJ I ^JL-CU <J_A-sa ja! I (^/LA UaJ I 

Ia^ S^^aJI CjAa jxl_ aIIa ^A -(J^- 3 ch 0 _i^.^1 

<AAA^ a AJ_> jaJ (J I La^ < (J LaAJ I ^A iijJLA Caa 

.^LaJI J[ljLiy\ JlAl^l 

1^1 ^A — A _wp->Jl ^Llaj^JI ol_ole t-A_itr^l AaI 

CRYPTIC SIGNS (*) 


<A l ^JL A < 11 (J-X-OL2XA ^jJ )) ! l^A I V | < <-& L^A I _ JUU^S I 

Aa. ^-Lc (( < <li-£2iV I ^-Lc ^_cClA LJJ CAA Lfl A^Jj < 5-)^ 

—A ^jl ^)ii-AALI ^j-oj .<jA s _^K1a> Jj_^ 

f-^is I <J»A^jla La IJ AJ < A \ \ A^>a 11 CjLaL^jlILa <14j5La ^ taL la 

£-a ^Jl I_diljj <^Lx-a^jA-lI CjI_ t n^ki 1 

CjLaa i_u_2iJI (Sj-A ^J-G ^LlIa I J J C I j.A"s 1 J i ^ 

<L^JI <Ajlaj 6jl_o ^yG <LaAaJI CaaI^ ijA^- S < CA> ['\ \ \\ La 

jjJI l5 _Lc aw.mI j <maghemite CajLaSLa ^a-j-ua L^a 

( j ( jjl^.LjJI jV\C.l <dilj -5 jl_xalaIolAA 11 S^aJI ^yG L^_i_uAa 

.^IJI JJJI ^ \jL 


*■ La_>J ^x^aI 
VU^L_ul j J) x n\A CA^a ^Aj 

l_ LIGla ^aaJ ^ lJ_laI U.J^_OA La_&J}^1_Aj^ <^jA_<_La^1a> 

I^^.^JaIa . < I A^> JJ& (J-AJLA ^j) CaaLa^UI ^yG ^JJJ1_<_U^fl ^A 

<2 ji ^ ^ 

(J UJ, I >\ ^ J.A "\ I Ja^ ( LjAj-a Ja_i a Js Caa La^ UI ^jla 1 


4-s 4‘>*J < L^la <— 


,VI 


>VI 


jllUjlJlI 1 


j-JaAJ < jU) LJ 1 <a^La^ ^a_ 

^jl J_Jsj .<JajA_ 

4a I ^jlJLa Laa <(( ^IaI ^ 

A\ 

< hx iA \ t \ s =^ <ajl3 


LT 3 LT^j " r Lf 
. Qa tVslll CjLajlxau^. ^_zJ 

K\jq > c jUj 

_i-LjA^> ^_A JJjJ I_JLflA 


C)> Jl ^A CaaLaSUI 

JjA> <4aJ(jJaJI A. aaaJI ^^aAa 

I \la \a a «S ±q£ 6j(^-LlLa ^a£. 

^A 6 J jAa,^Jsl Ca Ua_i_u_2J I ^Jl 4ajaoJlII 4-UJajJl O 1 L>° 

I jl La ^ja ^jaaJ <1-jl-Jlj OJfUJI 

CjLaa _<ALaJI ^ja ca^aJLa 4A Ja ^-Aa A \ \ 11 CaLaL^aJI CIaaU 

^A 4iAJLaJs I I J I ^ I < ^-lijuA> 1 j . 4AAAjJajJLi I 
I 4aL^_A ^A L^J (J(J^A^f ^LaaJI jAaLja 

. ^-x^jaUIxI I (JLjAju_uVLa <A ^Lc 
CaaIaaa^UI J-^ (^3^ LT^i 3^^ ^- < - u J 

(JS ^A i^A^A 6 J^A^JA < ^ x n l CA LaJuajLcJ I ^jA 6^) \C ^ 

jI^a ,^^-U. (^JAAJ ^aaaJ. 1 ^LlC ^Jl-^A)) Ax \ \lall ^A 

^LaIc. J • < w >_ 3 Kl aA> (^-U <((4a i <• \U\4 a 

4a U-sa I laU-1 Jaa I^JuajJ I ^yG Ja^j UajA ^k. I JJl < '«I £CA^)_<juuJ I 
.CaLaI ^AaJI ^yG <1 . nil <1 ^ < ii\*J\ ^J1 4 laJjla UUo aT) 

LiliUa. ^jIa <CaUJ) \ A, i it ^k. 11 CaLaaaajl 2JI cLLa.J La I j| 

^AaJI Clt-^A ^ Jaa JA Laa <1_*a 1 ^ x g JA ^ U-JaJI ^ Jl 

.4 \ j. nL a^L-U5s Jala LajA jf\ *<inil) 
JjAA _l_JI JaJaJIa 4j-saUJI CaLa JX x^all ^yG ^k.C-^Jl ^ 1c J 

< jA^_liljA> (TjIa <(jAa.l^)JI ^.Laa^JI ^A ^ A M \W\X 11 

4a^)JaA I A ^jAjJLAaA ^^UaA <JaaA UljA ^>J 
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^ << 4 ‘ ajM J J .4 i a <t 4_*_a ^J_ll dj) I A <» 1 I ^j£. 

<LjlA Lg idjj-*-* V 1 J-^k. I I V I <1 J_JU2k (^JjjjJeG ^ L*2 1 ) JJlI 1 j 

i 3 ljlS 1 4_IL^ ^_a ^^Luaj^JI (J_eUdl 

Ij>J) \ ^C. ^jj J £- l Aill JjJ»_G O I^-jJlI 1U *\ r\ s 

6 Je. ^ aS-> LI I Jl S* 11 ^_a ^ Jo <. bj 1 <-L I J 1 <_u^V 

.dJj ^2e 4_djd <Jj1 

diSL-uJI Jj_a^JJ idLa ^jxtd ^jj jI a n^k * ^JjJtAI ^jlj^jJlj 
^dl <il hi 1 a A 1 1 Jj <^ a.Aj^I ^ a n JVd 1) JL^J2 JjLg static 

.^_»j|^JI oL^j-g ^_a JLJI j-& Lg£ <^j-4j-ll 4-c^j < M.i jjJ03 

I Ljuuij < 2V2t a> £_g _jL*j> oJL*2 2004 I e ^_a 

^ " 

d Jlrv Jj3j .j^jjlLJJ 4 2 I d 1 4 \ is *>^21 Jh>a~t ^jjljJI oL^j-g 

CjL^. j-ll Cul^ I _ g^ iidLa 4.\ \X a CjL^j-g JjlC _ 1^*21 

c j-^» :<Jd^> J^dj .<j —ujLuVI £ ljj*d 4 ^_a JddTi 

4-2] ^Je 6 VI ^—1^. Jd J IJ-A <4—dljJ^_a 4— Q-^J 

((. c5 - < -uL-uVI jtjJ-11 

jjaLJI ^jl <Ja—<_ ojjj_G> Sjhlj J^j_a j^j <2009 ^Lc ^—a 

3LJ j\ isi tVh 4 1 is~i 11 ^LgjJI ^-3 <1_iL-oll 


4Jt, vx^> J*^ xVi ^^le Lidj^j — _<"<* 11 (jjj-aJI CjLjljlS_ LJJJ 

c_a_<Vt7\l < cryptochrome ^^_<_ul 4jlr. 

4j52i Ju ^_a LojLa j cj! jLl 2I ^ a j o^fl Jjl 

,_C-s.^-> 4_j| ^Ajlj O_i^. _ lLjJI dilj ^_a Loj — CjI_ 

6j(jJ .Ui x, A ^2^ ohlj)11 j^-1__2 jI ^_a 

<^.j] .S> 4 j^Lgj — <£ji\jjub> ^^lal j!a^ .JI 4 IJIJ Jj2JI 

Lu^^ajJl^ 4 j»_gL^. ^_a C$\ (J-ojlj ^^LsjjLajjLjJ T>3 

^a2l 11 h>i-uaJlj c2-h-ai ^I ^1 — 

4 \\ \ *V) ^_a 4 jljl*_g <4 1 4_t_uL^2 4_>jjj xA 11 

^L*_ajI ^j-g Sjl^ji—(-uVI ^^2c ^jLa ^2x^2 Ca-*2I 

JUJI bL^I ^j£. _2'^II 4-j5Lji _221 ^_a 6^^JI jj>,c^21 

yLl ^,UI llV\3tl l 




4-<-uljJ Cj<2010 j*.lc J .^j-cuJsljJlLI JujL^k-J ^j£. 

^ I J(j2a ^_lc [4j^S 4_ *_gL^. 4>o] <jji _COJ .C> 6 jl2a_s dUj^.1 

L?* ^ ^L^JIj iijjjjVI *Li^JI 

I | JS-clu J ^I Jj221 (J^c. 4 \\ \jj'xi 

<4 A<<a\ \ll Jj-S 4ji _2jyU 4 _cuLco^JI 4 jlL>jj^J,I Lil22l ^_a 

^Ll^.^1 pIgIc £-£^jlj (^Jl 2)Kil J \A<\W 4.^.J ^I j-Aj 
Jj^-clu ^j| jLjl£.VI ^ lj4ii.| I j| <^jj£I 4ji ^jl 

. ^J). <-rO ( 21a. \ i ^-cuLcu^fl ^JljJI 

' (J I <—1 21 . J-3L_i 4 \ lS*i al I 6 J A J-1-3LJ jxJ ^j. J 

^jL2j_» LgI . J^Ju-u-G J*\ x7> s £c_j>Ijl2I 6J-A g ^2c. Jj) II 
Ij^J Sjj^j-ll 5JjVI _g 1 <Aa \ ^jLa <^12 \ \ \ 11 _lLjII 

<y±i j>_a . jJj2 Lg^ j _<-a 2 >4 \ah> a ^ Lg-j^) _>^L2I 

* 

0*2L^g jl^JI oU.yG ^I ^j-g <^LLg <4_uiV< 

.4_*_a jIa j \c 4, \jJ jjl 2I o 1 2 g» 11 JUjlj Ja 4j2 L 

oU-jil ^1 ^jj—»II <JliU Jjj—oj (_j-1^j 

4juu^jUI JjI j 2JI j[j_all ^l2l 4, \ \ ts^x II o*Jjlo_<-<2.1 J-g£. 


f 6 ill I jSI j-g ia_2V2 ^^iJI j neurotransmitter receptors 

ol—J^. —uo. — fdi 1 ^ — k_a —1 spin (^) 

elementary particles <JIjVI ol <n< J 1 «lj jj &j ‘cCr^-* - spin :^-lU-^J.I 

. l$J jj^-a jjJ j Cul^ jJ Lfi^ U1 < ^ ' pi o t < n^k 11 jJ-u 

: 1 <Ajl JLSjj bjj^a ^ >' 17 ^ yljjJ :spins = (T) 

.SjjLi-a precession <precess (r) 
.^.j 2 jl OUJ j 2 jl spinning top ( 1 ) 
(jj^klJI) -j J 9 ^ - precess .4minil SjjlJI j\ <spin precession (o) 


\ g s jjSI I <jj 2 ^k 11 t 5^) U 221 o^-la I uiaj 

jjJ) iiLLa ^ < t a lh>l| ^j_G (JjJ^I oJ -^21 f^yA J -21 

OijisJI <—fll^lol (j G I w l^ I JJ|^J|^J| 

(J^JLJlJ < L2> l \ G \\ lj_ajl ULLA Lg ^ 1 ^£^2J • J ^.Vl 

u^j ^IjI^I d^Li^ 3,1 <alij_pUl 

Lh -^- 0 <^-1 j)fl 

1 a ^ Ac. J2LLJ I j2J I <^12I d Jl ulu Vl^$ • I Jj s\g 

4^k jJJ-g 4_a^2sj ^_a < radical pair ^^-cuL-ul 
^L^All spin ( ' ) 2 x^-<-aJIj . 0) 1 ^V(j 1*111 < <i 1 g^ Ac. \q \\gj 
. ^ A <t vh>\> A (_t \ aA a I ^ Ait \h>\3t II jjj^Jsl ^JlUlJ 4jlgJ-gUI 

L5 -i-udaoxil JUJsl J-G 4)JJ JS CAJL-<_u J—cLalij 

Ja^ 4jX_gI^gj ^CjIjJ—II (JJJ (Y) Cj 1\m Mi J-GJ ^-aJsjVI 

precess (r) jjL-u ^_ <_aj jj_^g o Me Lad I 6 J.A 

La^ ^( 3 A 3 • (i ^ 

LAy^ dJL>^i 

dP l5 ^jJ J-Ge ^ oljl^ 

dP- > ^ c5^' dP^' cpJ 4 ^p 2 il ^ dP- > P 

< Id. ^ A it \lV\* G J 1 ^k G ^Ail^t J . iJ^JUJ^ LxjLG {jfr-& I ^_a 
^jJI ^ \ A it\ 11 O-S^JI ^_a jJULsdl ^1 JLg <^)dj^fl Jl^kG JjLg 

d-hj . O l \X aA»^J1 6JJ& ^yA JS ^_a ohj^)fl 4_ \ A.d 

(_T^ (j?“jLk JLko JJJJ 3,1 lg-l}Lk 3^0 3 ^-aJ ^ylJI 

<Lulxa^ CjJ _ki jl ’ a1 ' y - 1 \ 

I jl <c? JljJL,j . 4-jjl jIa Q 1\ \ \ a i i 11 j(jL^-G Lg j\c 

j Jjj a i i a < J^Ul ijjd oUajL a it II jjLc^g (^jl^d JIL-JI 

. o Me Lad I ^_ij_i_ijj dJj 

I 1 a it^k 11 ^j 1 1 g t*\ 1 1 Je Lad I iejjjj 4^521 da^ 

O lj>J) \ i/^X 11 J- 2 Sk 1 JjJLa^d id 1 j-G-idJ I SiJ L 2 jVI 


huLJJ 


JjJ-i-idl ^LgjJI j)d^_G ^21 (_t A/^e j-^- Lg s^)L2jI (j^MlaV 


(2012) 8/7 f^\ 


20 































































dll j JS 4 ^ 


"je- 


jlil jc, JjJLULa oI^aAJI jl^ < Jlj^.^fl ^lc. 1 ^—aj 

^-lc. £ J| JjJ A"\XJ> |j|jL<-^J < 4 ju_oJlLl1s_1 I <Luj 1^11 

^IjulL_uVIj . I^Jfclil <JjpAc jG_<_4 jlUjJI J\T \ aAjaJI J-° 

6^ \f\ 11 4 cGJJl dJL clxjj 1 ^A 4ju_ujlLl1x 1 I <L_ubJl J-cjl^JJ 

SIaI^-c JjSl Js L^_j| all J^yjLa ^Gll <^jL^aJI dJLo_<_ulj 

cjVL^-oJJ dial_4 Cj 1 g 11 <_i_oj Li-u-^J I ^_lc <_i_a LtG I 

<-jlj La j^*N dlaljp a (j£j :Ga dJLc _t-u^f I 6J-A Jj)!^. a . <ju> La 1 

^jl^. 4 a aa a A iiklL j^xjJdil L^-od^Ju-aj ( 4_>j ^ ?*• ^) 4-ajj^ * *a 


fr<A\ QI\^.W )) I ] -U l a 11 Jxa JjjJjJ I Jxa t- IJ^. I ' 

.[46 ^ <(2008)2/1 (jl jjaJI < f^\ <« Juja\\ iAud\ ^ 

^Lalal Cj^L<-£ 2 ijJsI ^A 4 J-a la ^Jsjj^da 4 a I a Jalx-ll J^fj 

l a, a I Inn jjaoA c V1 ^ c laA la J I 4^-c caJ J*^ c a < i ^ 1 ^^^. 


. 4_^Lu_aJI <iljLa| I^L_a_aj 1 S a c a Ja. Jj^-CJ 

<^^ai jIa < j 4_ii_^_j ^a j,.i-ji 4_ij-iuj jjlj 

I V\ c a ^JaJI <^La_cuil CjI J jLaJL^JI Jjlc 6j^.L$_tl CjLjIJ) a^» 11 

J-c 4 ^.jIaII oLLlJl^JsI ^A jl jl^La dlaljlaJ) 1 \\ 11 Cjlli £C_JU_UJ JI 

4j* is~j \ jil j\ <-ail j£. 6J^.lj 4-^.j J Jc lJIj^-jI Jj J 

.6jui^ jJlC JIG <4-il JjJI 
CiLJi ^jU _ IjIaLc (j-Gl^-LJI ^_o jjjjlII JI^L dl_Ij ^_oj 


<*-^ 1 \ \ 0 \ 1 1 < **< a,_\ Q i \ Q Q , 1 t 0 1 ^ 4^ t 0 < Vi^ Uii ^ a< i JLaLujVI 

J-JLU ^/jl^.LJI ^jVI t>Ulll jl ‘j±& (J^_tlu 4 jul»j^jl!I 

(5^41 3-4'^= ^j'—4j j> . . -il l j j jt-»l l 

bSA jjJl ^ j <<5j 5-LS-lj_UllJl ^ 1 ill 

jlVnm .SjdXJui ol^^Vi ^j- 0 ^LclIc Jj)^ ^ 11 

^jj)) :<^jjj> J[^4J c j-o -tlu ^Aji—uJI dlfc vll 

■ «. I j \\\ jj^Ti V IluU. 4_al xV.^l 


PUTTING IT ALL TOGETHER (*) 
too good to be true (^) 
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(j-a ^-duLuo ^jlC _JjQ data) J) 1^11 (J) t AT Jj3 

,<1uii \lV\a 1) dlaVL^-lLa j^jlj-LJ) ^-1^- ^Jil4] 1 JAaS )^ \x 

[ _(-uSl 4 _*_oL^. ^SljjJLa] <jj A J .P> _ \ A A \J 

jl5Lj ? Lc. JI jj_u jljJI dial_Jj_lUJI 4_a_ ojL_u_ 2 ^ ^jl 

jjLzidiJ V Jl__ ua ^Ls J t \ V 

dlaI S-~^y I ^,xi« \al) JUJI 6^ 2000/1 

.4 \ a <i \]n \A II UlcuL^ 


4_al_aJ ^I dla L»_al^) J_a JlaLo_o ^jxiLuJI J^> v aj 

2/n ^ a 421 <dla^-aj> <2008 ^.1_C .4 _^IaJI 

*2 j 4, \ i JU xLlISlII dla^L^Jsl ^l^sl ^L^IaJI aLaJ c-aJ>jdS 

^j-^da 4_>Lj j < j*\ a nil ol _ Jj ^1 

jA lt'LJLj ca^- As s ->4= 

.dilj-a ^LUI Jal a a jj V < (2aSji^>JlI I ^ ld21 S^jjLa 

dla ^_diL*_a I dlaV I '•vl dla-<-^^yC dAA dla , x t>-s. 11 Lc I 

^J_C <diljA_dujJ^> ^ aAj^I ^ _ ljjUlLljJl!I JUJI 

dla*21 ^>. 11 dla-al^ ^Xc I j_al^ 4_>j 11 ^ lc. C/^ojIaJI I 

dla Ij_uW 11 I j)l~>C. I 2y>SI j_aj < V ^.1 J_oJLj 4x\1^> I 

.dilj dla 1^)I jAau J a^-> a 

6 jiaJ 4 _o£.I jJI 4_Ij^fl ^jl ^_c <^.1^. JS_ <Jju JJajj 

4 ^ \V\ ^Jl JJU jiJ l2SU)) dla-o^ljj AS ^_i_uL_u^fl ^jj-ll 

Jju-^Uj L J_i <6J^AAc j-iill j-LlS Jl Jj ^La ((.4 jljL^2 
<. ^ II Q ((LUlU IL 4 ^ a dllj ui^.1)) :<j(j_&> c c 4 '2s ij .4jJVI 6J-A 
4 wi/^c. 4_sl_^dL_ul j j ^-Li Jj)S^LJ I ^jl ^ 

4 4 4 < 1 ‘ V« I ^ IU 4 I "s |j ^ 4 < - 4 4 4 < < l 0 4 4 4 |_ J ^ ^ ^ 

jX^SI q- led) ^j-c Ij)V\cS a — 4 ju-ujlLlJJl 1 I dlaVL^-oil 4_sl_^dL_ul^ 

^SLj^ll Ll^jJjju-oaJI ^jl jl f6J-iiAcJI 4_ u. 


^Jl jAc IjJ^j 

^ 4^ )> 6^ <>“_>> ji —_>L*II ^ 

((. j\ x^i I J-oC <aA2\ LlaLlj ^1 

a Till I^Jljlj 6^JLcJj <4dJ^yAJj> Jl ^LcjlAVI ^)JlLs Lo>cj 

dlal.SaJc 4jlS iXj _<_ul ^jJI 4_^ljJI <_>I_aj J| 2011/6 

ikaUo JLa -dLaJI ^ jSjTwI I J-c 

4_aLjjuiSVI I j_A J . L_t n al^Sa c 4_^.JlJI ^ lc 6 ^JaII ^ lc 

4_ojL^. 1 a A a I ^_a jJ JJ\Ia I a A a I j_duuJI JLa dlal.S^SlI 

J-oA .4^.1^_tjj Jl_dJI I j_A 4_lj^f1 Jl <4 ji _tmtVia c 


4j»_cL^. J-o] <jia_a .R> LaI^^.1 ^_jJI cji^yl^.Tll Jl 

JjaI I J_c dla I a \ * \ _<-aJ I I j I [ Lu LLlJ^_s ^A Ja <-<jl<-7jlj Lc 

dlaljdl a ^_ajJ (jxil—ill Jl dla^-L»l dl dlul^ Jjj -JlsJI 

di-la ^Ijia dla^jL^c J < L_ <u \KSa c SjjJiJI 

La ^2 


J i ti 41 La 4 da^ La ^Jlllll 
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&i<gHoom 



Jl <iuj|Jj S Jj-ufc LUll jaJJ IcjLVlS) 
L&fra Llxuj j^SJ jl jSJu» <Lj|xJI jl 
aIjx jLaJl ^1 JLJj jjj (cjlAliS’iU 

LixIajaJ stigma 4 _la.,jJ 

^iV4JI j a (neurons oL>j)i <^>a 11 axA^ 

a1, *•. - *•.«<*» I <X A .A I .<11 


oUS^a >l,f) 3 1 / <.\a II 4iolsjJI JJLS. 

4.la^u<‘< LtM^ Lajjij <Lul^_UI <LJl la iS 
^j£3JI ^ L»L-ax1 od 

^ a^i a^vi (^\ j>) 

Lal« j*) clitoris jkJI 

.^^xali^JI ^HaI u j^I djOXll ^jx ^1 



j0 



8/7 jljjxJI 28 .U^Jsl 

2012 fjulaujL] 



"liia. jUa^l acquit 4 Jj_l 1 J 

♦♦V % 

jj-xa ,j\ j\j-uJi\ SiUjl 

jXAA &<*£. ^ jkSA 

<jUj^S .Ch> 


4-JsjAU SjLjjJI j| (j^fl L-SJjA^ jl t J_jJ 
3 _l£UjJI 3~iS util J cjJ&JI j-3>4 -jL-o^U ajljla jisL^, 4 ju-^lJ 

<CjI jJJSjJ I J^V llsjj . Jl-Jjjl ^ 0) <Gl jjJI jl j <igjS <<*!) *1^-11 J 
<2030 j^lx 3 ^Sj j-^VI Sj-^jXI CjL^jJI Li —tNjjS \ m 

I 3ibj <^jjJI jj_^>jib Uua j_iiSl 33 ujjJ j —uj jj—iio 65 j-^3 

u!4Jl ( j^3^iLuil 3 I Li. ju!iU 6 j_^G ^1 j£Jj—4 j—<-u 

j-a {j j^l 3_iiLuil 3_JL*. 8 ^1 j <3_i£UjJI 3 ~iS Mill j 

^jOjJij_<-aJ| ^LdsVI j-a j-*3S 3-^1 J3j .(2 Ka 3J1) mil P'lj—ll 
jLicuJ j3Sl Sjjl^, <1^wm jl ^TuiL oM31x Jj— 

.jaJbjli^.1 J j^jLul jLlcI j-J Jjbl 

OL-ul jjqui JA3 <3-iilS ( j5^jaJ jKrJLSj HU jVl o jib jlsJ 

pL jJ 4-iii4^Jl S-4.JLSU1 jl 3-xu^UI 3-Ld4Jl Olji Mill O-aj 
SjLjJ jl .d_lj j-d j-u^i ^^-Jb 3_il jjJI 

j-ij oLH^VI 31) 3 iT4i 11 ioMtxJI LLluj LxSj jjJ-II 

^-U> dJ3£j <3_ul^dVlj 3 i 3.^-Jl <(L^-iK j^aljJI 

yx4buj .(j-uJl Sj^sLkjj - 3 la jjJI SL-l^JI Sj 

jib jlu j - 3Aii^Jl ^IjjVI j-d 3dtl ^ 25 j^di jl pLaJjlII 

jlijjl LJbjl31 - esophagus ^jllj 3—iKIlj jj_Jjill 

.^Luul^JI -bLiuJI 5-j| jjJI 

CU£l ^ JlSduVb CiSui j US <3-i|jjJI uaS|J£J 

CjI3 3-l^j ijJjlll CjUUjJI jh) ^Jl I jLlIujI dJ3j <The VisualMD.com 

_ A u <_U.j jX. 5 JIaj Sjjusdl CjULuJI <>3ibj .31^11 

■ . jUu3VI pjjLL^, SCjI^uG 3GItull U Jj^ (T) 3 jS!j_1 

FIVE HIDDEN DANGERS OF OBESITY (*) 
j^ix <4^X1 ^ 20 jIoSlaj J^ljJI jjj-H L^i j^i 4_lLaJI L^iLi = obesity (^) 

,^uji ( jjijj ( «L 4 ^r^,jsvi 

: f^2i\ ^ J 1 " 1 ijIsLLaj iLj|j_dl jx uLjixLI j^ jajX 

.18 <(1996)4 jjjUI ^ a‘V4SVc,^ (rA d \ACa\^Xu.A\ ^iiVi» • 

.44 L y^ <(1997) 1 jjaJI <((4i^ju^\ Ax\j\» • 

.9 qo ((2003) 3/2 jl jojlJI (((Ai^juAN < xWW^sJU ^^j\ ?.\1 ia dAx\» • 

.32 !jo ((2008) 5 e.\V%\\^ a-^.^sW : l joL^ jjx <(^i.^.uA\ ^Yxa ^1\aA\» • 

.20 ((2011) 6/5 jlj.XxJI («4i\^Al\ 4^'J\ ^lx oWVs v ' a L^» • 

sobering anatomical travelogue (r) 
sexual dysfunction (r) 
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fix oj^.1 ojjj \jj iheartburn ( £ jJ 

^<-''VI jl j\_u -1 ■ < >'< 150 ^^.lx 2005 

^^1 £ jlll j^ SljijLfl-U <LuS jX fj& (jA_Uj_J| 

jl jjVI ^3 (j-oLa-uj^l j^ c-4tA>j juj-u 
f ^ «Vi :£ jll <Li5w0kXI <_jLu_uVI j .4 -sjLxJI 
^1 SoxU £_iaj as visceral fat —ja. 

.jOj-sJI ^^-lx^fl 



(£jy *W fAuj gun) : JaiLa ju i,4Vi 

a -\ < "i 1 1 | g. 1 < Ac. i < 

^jlaJI f^-ull| j^3 jlfl^l 

jialll Ioa .subcutaneous 
^l£. jf j• >'■ ^ II f^aXuJI ln».<A i <^_i_aLaJI 
Lous tJiouVI j^ diaphragm ^L^-JI 
. ju31jJI ,^-lx Ij-u-ot JU4VUI Jx.^j 



V 


^uau jjjJI djbj jl 
dXfi . jGfSjJI <s l£. LiiL-al U^La. 

f-IJ^ (^yaaaN) u^Ila <S jJ^JI 

,<LiS jJI 4Sj_a j-a J 


>L j|jia^f|j jpuijJI I jxLs jLujVI f < ‘i^ 0) 

flax < 4JA 4 £j^JL j'-i .^-aI :£ j±|| W 

j-a Ij-u CaLa.^3 JSL-cuj f J^lL» (jXdiJI 

.^3a*JI xix J^VI 





JtlajaUat 8 n jIjjaji 28 aisJti 

! 2 U€>loom 2012 (jjtil^LuuD 


?^a\ 


’‘JUuSjS ^l£. islA^dl j pJbdl ^ Ixbl LmSai Jc 

^ c-\.^jA\ ^\Ai\ a~^c\ , x is , i _yjj^». qa a^AVc. aVs^ 

. ■> A\ jj a=*. caa^\ a\\\a 7 .Q 5 Q ^\x. 

<JA A.J> 


4_zJ _<—»jlc ^ja 6j_JoS 4a <_oj (jVI ^-L^. Ciklfll <-ul AS <cl jj-ILs 

4j&Llc i ^ wii^j (habitat ^jjjJI <l\b^ ^_caI (4jukl^l 

jduLlTl^VI CjIjLc J) \l~Ts J (ILjl^c j 6jl £aI Oj-fcJ (4-iA*-ll 

ia. ^Jl jjij Sh (greenhouse gases (iliijJI) (jj\ j—^Jl 

4jlsI_C ^Lc_ikJJ . j^J (£j _<-L_i -LJ_tlu I AjJI Lc jJLJk^ 

j-uS J-11 j <ji l\dc ?a-*2a (JjjUI ^aLI ^—lc ^jkj^l 

. 4_c l^jJJ 4 ju_u^jl1 I j Li V1 
^-lc 4 u^c 4_lkl aLc CjLj^j 4j^Ij ^-UjlII A A*JI ^lik <kljjj 

4ju _call ^A-i^Ldl J (^i \ ^j| (j\ c*k ^ILuJI lj_A ^LlS *kill 

Lc^ ‘.f-l A*JI ^j-c 4_1 ^jAc 6 jJ) is~i\ ^ i^N i Lc ^_lc e-Lu^^l j _uLuJI ( jA 

4jl1cj f4-cjliJI 4 ju_u ^A*-^^! JiLk ^aIas-II ^LuVI 4AcL-kc AjlIc 
.^1 SIjllla ^JlU JaaIL jJ&j jLxj| L-kil 

AaI Sj \ i ^j| 4—Icl jlll i_si J-6A$J c i (J-A (jkl^ 

I J-& J) a<i\c C-JlSj — (J^jlAJI ^j_c ^_LLc, J^-ij-S ^jJ ^£lj-ll jALiul 
<jl (^j^LlJLi oja^ I j| (1 ci jii^^ ^_1 c — 3_ 

^j)*\ UI(\ (3-^- (^J*hill cd^L^Ju-u^Ll ^-llll A JjlII jl JAc ^jA J-i^p 

^LjlIaj 4lil J CAjJI ^j-S 1 ^ I iU"i £_C f<lll ^_S 4 jlc 

(jjjLlL^.VI cjIjLc. oIaLsljAI ^ja ^ILuJI ^_<_ulj 

. l^jkj 6UI dil^i_ <-<jI ^j-° dJj^j ^jLl^.VI _juJI ^js* >sj 

CAN WE FEED THE WORLD AND SUSTAIN THE PLANET? (*) 
.Jn.A LgJj-^^o (jisljl = ~ marginal lands (^) 

landscapes (Y) 


£_CJ . LlCj>C LcLJL^. ^ji^jLs-i J_ tluJI ^jl 

^LaJaV ^IjjlII ^J-C IjJ^ (jj^JuLi jdLsJI ^Cjlj-c ^j| 

<Ajjla_i 4 jl^.LL^c ^_lc V A J_iJI I j_A (jl VI (j_tloJI 

JAj V ^ 11 ^jLs ( LdiLc Ls_ij(jJ J^Jl9 ^ J (4ju_uLlc 

.6jJU_u ^j_S JcL-kiil ^LsjjiU I^Islj 4jLlLsI (^-1^ 

•JM&I ^ Ld^j 

(Jjl^ i jdLsJI JAC j| Jjju-u (6j-iAC CjL<_uIjjJ IaS^S 

j-c^fl (4-a <_oj AA-^^Li (jfCi JJlL (jA_i ^“jl^jLi Loj 2050 ^Lc 


aL 




dl 


^JkJI 11 a -plaill ^Jkil 

^_lc i L_Sl J LJJ ^LJI ^J-C J iTn 11 Lkul jl Jjji cu 

(J-A AjLa-O^ ^JlXJ (^jJI J-^^l < ^J-C- I 

Jju^L^-cJJ J-il^lil ja.1 jkju-uVI (jl Lo^ .^ j ^.111 4_<-^lkj ^LslLJI 


J_ij_c 4 jljlL LlCjI^-c (jk^) S i x <i J^SJ ^LljV 4jlcI^jJI 

Iju^-oI jJj ^ (dlljJ . Jju-^L^J. 1 6J-A oLJkJI _a 

4!sjlLc 4-ql^-o 6J-Aj — A J_sJI ^-l^- (Jj) llj ^>Aa!I _AJJLO 

^j-AljJI ^LljVI 4_acLi-kc Li-kil LulIc (j\ _auLi 4_jLs — ^ _ a^JJ 


.jJLsJI ^J)*i A (1C ^J_lc 4 jlc 4-OJ^Lc CjLlo^ ^)JlS^ jLo-tkJ f-\ Axil 

.^-c^fl ^-S Lc IAA <i \ 1^ 

(jkljl icl jjj (tropical forests ^_i jIa^ CjL-jIx 4_lljLs 

4_qjI ui\ ^laljLC 4 jlcLla-oJI iclj,jJI t S \ '\\\j (^M \ i 

cjJI watersheds <>L-lo CjI t niaj 1 4 -La.^y ,jkljl c j c 

. Lu^A jLcuJI ^ i i ill 4cljjJI ^1 j _(JuuJLi 




111 a1^L^ju_u1 £ya JjaII J^filj (^JIaJI pkj| ^-S 

.«L3uJjjj ^IaslII J^hk jA^l 

^jJl <_dl A»-ll A_o_lsJ 1 jl aLo AiAcA ^_k: jj ^1—laj ^jj 

<^j> 1 A*-ll (j-°^l (J L^-a d A»-ll 1J & AJ 1 -*J ‘ ha dlk- b&j-SJJ ^jl ^-o_i 

" ' ** ^ 
j^_ol^J 1 Jr. 1 -<-ul> <<U£.l_ajL^Vlj <Llujl 11 i C\11^U ( j-c ‘d^fil Jcj kk j 

. <_ol AL_ul ^ I cLiAlj <clj^jJL LT^I ^LaJIlll jliT^I ^_lc 


:A^.lj ,jl —s <-dlk — Julq A^12 (j\ ^—Ihdl i— j—= k-A 

^.LAll j 2050 ^.Lc ^_^1 A»J1 1 <ac! < A ^j ^ j~\ 11 4_>1-^ £ _As j 

.<cljjJl <iiAcA as (_£a! 1 ^-liJl jj_kll (JLjlJI (J^fi^fl ^_o (jCLo^JsL 

:ca!a&VI caa JpLoA ^jl _JL> A-*_Cl ^jl L^.j 4 Lo.> A_i iioA 

A_i^.tld ^_Sjj (AjjIaII L5 - i kaljVI cl>° £j£- Aclj(j-ll c_s!aJ 

jLa-<-J1 j 6Ltl AjkLs < Laaa ^lljVI «aj! 3 AjkjjJl ^-tkalj^l 
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<JL^.lljV -Ll 




y| jCuj 

Jjlil JjjlLI <j| ^Ji^jJI LLj-a J—2kj Hi <dlll 
jaJLaJI UI^ (3-^- All) yS 0~*J _Li£. jlj H 3 i a^LU 

Ji I <^L liibj — < \ x^Ul <1_ LJJ ^Jj j-IllsJ I 

0 * 

<Jc*_a (jLa <jjljS o iti 1I (lib (jl £-oj -3^ cJ" 0 3-^-1 L-o 

<Jl3 Lu I IjU lljJ* <-L V <^JL_1I y 2 

.yjHI liib > a i/^Wa _a 3c*-ll ^llj| <l£.l i^i£\ y -a <1_iLaSJI 

( ljjJb_£^. 1 \j.u JjLl^UJI yA» 1 <JL^.llj| C\ \ i 1 1 ~>k3 CA^ yifl 

<JL^.lljl yl Jj V <3 >wA y *<1^.3 (£3 JLJJ 1 1 Jl^ A Vl \ jiJ 

.Ci *Aa^k jl La ^£j^.I Ax.ts^ \ 

£-JlO^ jJ ij^ ,A<ll W n <j_CuJI y-O Jjj_G ^.LslLs) y\ 

ill J i/~1 \ I_a ySJj • J_tltJI (^C»l yll <^JlU _11 3J_iJI 

cj^jl^JI y^ <i a ;<_jlo %60 iLLa j _<b ^JLJI 3* < M ^ ^ y_o 

<<jlL>jJI cliLJIj _*Jlj <^LJLaJI^ Cil jJ^LJI I ^jJj 

9 

y-o %35 LbjLa (SJ 2 ^' ^^JLrwJ <_ajj .<^SL]|j jl llj 

L^juLJI 4ji _(_aj L| <C>lll^JL^JI ^.LLaV ^JLJI (Jju-^L-a (J-a^-o 

jjJajJI lljl ^Jl ,_ubLLa Jjl^LJI y^c <jlLlLLI <111 

ill_(-all ^J>^.111 _<lu LjlAj 

^LWIJ aji^. 111 ^Lj| cjI _ojlHo ijA^>al .j_ 

jjljil <jl<^ yy& JIaj pillj^ll J_u-^LJJ ^.IjlL>I 

SjLj . Ica LLlc j_Cu 1^ Ac. J ^ ^ ^ji ^lll <_ulciJI 


BUMPING UP AGAINST BARRIERS (*) 
farmland (>) 

cjL>L*-1I Cj*~* *—jJL*-1I "j 1 * '' n jU^I I {] lie * * *i \ \ i tif. ^^1^1 :savannas (Y) 

j <_ulJ)*t ■ ilVI 

tropics (r) 

J^.1 j ^jCiCs-dl jl\J\ {j*. _» 6jJ) 1 ^1 11 ^^Lalll Leila <JjIa!I «Laialll (1) 

jl j-a jl ^jUaj-coJI jlj^ <<L-Csj^l Ljj!^ jljll 



- OJ>XI - 

Jonathan A. Foley 

^j" 'Ij l11'J-Aj ^‘LCj^oV/ Ljj.lmjJllo ix-oL^. 4 jjlJIj 1 // J -tf-xJI ^J-A 

. Ljj miiij <L<y$u McKnight ( _~<</<C^ «i±LLxJ! £ 17,,,V/» 


jxj^i ^C2klj ^i3Lll I 1 a <_^klj_o *i<j 

<JLfljLS ^j| JjeJI L_aL-£sl^fl ■ Lj ttl \ 11 ‘Ckl^J ^lll cljLl^^l 

a-o jjVuti Iwl^J LLjLJLcuI 




jcc ^—jjLlI ^ji jjju La <i_LjJJ 

£_<_u^jl 1I (30^ 3^ olec :c -^^ ^ jL llII ^j-° 

(j^—t ^ ^-LLsJI lJ—L j <£.j|j(j-ll —t-il^^fl ^_a 

jlll^JI l ^ \x \ _ill Jjli^LJJ <jlo^ 1^1<3 (^1 — 5_i^-lljVI 

^ylc <L o^-G ^ ILsJI <^ljj — lL cu^U — • L-^.lj-11 

.^j^jLjj-II y^y& 

y^o %38 (_gj _ ljj j_i-^LJI cj-sjJI ^.a V j_CuJL 

AjlL (yl^- Luua J L \ \m 1 £_A ( L^3^ 0 ^ 1^) I <^. 1_LUJLO 

idjjJl lLl V L-cj .ijuj\^ 11 <jjlLL1I IjLJIj jj3Ljj!S 

< L^J^ ^ VLoJll cul (£^ CuJI JaL_duJl 

<ju_ujJ 1 3 rCuc ^ jL> s 3 _ L ^ lLi -I s3 1 * Vi \ (j) eUj (ji X? 

j\Jn>»^ Ll .icIjijJJ A _LIUI (J_t-^al lj(j_SHI %38 

IjJjuJI _<-uj JL^Jlj ^jl a^II 1^ \J^a"\a ^yi^lj^fl <jlL» 

3^L^j <-oLJI JjI c^kJlj 3 ^^J jjlLJIj SjjLJI 3 _LLHI y3 

yuil^^fl <Mall <taJl I_ ol .icIjjU <j*JL«£s jjlc ^j_ 2 kI 

yj-ujLi^ 3 S—ujj a <edj3]| ^y<-£sl^^fl ( al^Jal ylc <jls!jJI 

, -iLLuJI _<-uj Ca- 1 <^-sljJI 3^^^ cjL»L ^_a 

Cilllj^- I <-i-^lL. <yt^>J^I LjljSjS jlj-^3 <_>JJL2k ( yibJ 

.y^L^^I yS^ cjIH^L l^ilj <y^j$A\ ylL y .y i -^ i 

Ha dUl _^-11 6 jSHL yxuJ 3 LLII dlJj J_^.L yl| 

L ^ 3 L^lcul ix^UI _ <-VjlxJ 1 ol^icJl 33L^ _<_u ^1 

^yj-kilj^l yjj jliSjb y\y)L> lj—He ^ylj <—tju ^-jljl^ 

<J_COJ 0 


6 jjb 3 P <lU 1 £-oj . } 9jijlHI <^klil yfl I 4 I -0 
. %3 j 1 1 lL-> icjjjll y^lj^l ^ CjLLoVI 

eS-^ljXj (j—ilj-aaJI j-all dllj Jj —*jj 

(J-S ^y^UVI <L^alAj < 6 jjS>U (J-Ilj 

.temperate zones (t) <lLm t.l 3 «-^l .tl { jJ s , _JjaJI ^lla 
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LL ^Je dlljJI dLa_D 

6jLj ^ji ^LUJI dl VieVl 


(S 


J I <jjdldlll ljjUx 0^3 

dll - Ll^l ^IjVI 


(J-U^Ij J-d c_J^JlcJL> ^diGj .^lll <u_cull) ^LxLaV J-axi 


^j| de jd-OAJ J^Ju — ^liil JdxJI JjlL I dJji &d-a_cuVI 

dd dLcuJI ^jl d^Jll .<0^1_cuJI d \ A-^i 11 ^laijLO ^ a 

Ode Leu ^lll Jj d11 £jJJl 1I olljL Ja l \ uiUj lljL (j\£ 

Lujdi Gjlll Ja <_ij-ujL <3>\\ Ladle jUj <jaJlx_ll ^IxU ^_le 


<_>dXJ ^d <la jLu<i> Vj <loJUu_aj (_^dll dLa_cuJI <xa^ < 

. J-eGdVI J-ae IliLaL <j| £C_d>lj_ll (j-a-3 <<ejjjil J \ j^Lll 
oliLxjlV j_^VI d_i^jJI jd-uLl 1 is* *i \ 1 <eljjJI J^_<ll 

dlu-^ < j La ill oUsLcuj j£. < a^illl ^£jlj^JI j^jLLI djli 

<111 ^d 35 J-d < a G a O Li LxjljV I 6d-A ^ I jul ^3 cu £_1 jlj 

ddcu£|j ^jLil j dJ-eu^l ^lllu oljle Lh° 4 a 1U1 La 

Ja <-dllll oLjLxjljVI j_a jl^l oLxjljVI Id_&j J ^j_uJI 

£-J-a^. dUd _3 La_i ^ ^JLsJI J_a.j| ^J1 _cu ^d Jill I £I_Lad 

oliLiVI Ja jl^i <11 j| < (ol jILIj oL>LJI j c^LOl 

JdxJI ^IjiV <laxji cull <dlUJlj .Lj^JI dJ Jl Ja <_dllll 

<juJIxJI ^jl d u <jjd jdi-Oua _:^.V1 <ldj j <1 lH_a_aj 

<j-aj <jjldil oLilxJI oLL J& oLiLsul^fl ^j-a ^ aJAa II 
L)Lc L>4J <Jj^I Cilll j> II 0 -jllll ^IHI l>I £■ 

.GjlJI id 1^1 uil -L»jl ^j-a ^lllll J^jllJI Jiui^l 


WJ^ 

<^JlxJI <jl>L-vjI 6j_s 4 jj II <eljjJI ciul^ d_aJ 

^ie LiTwjjdj illL^lil I_^Ijdd J_aL>G lljliaL d_ xj jJ 

LJlcj .<Lc1ij1j (^dll d-»ljll ^ \ \ \ 11 JJ xA 11 (J-ALsG jl ^_cujlJI 

4juljl!Ij pld_sJI _ilea J-~vJ <1 jI _coJI CdLijlHI O_ 

(j-lj^fl ^j-a d-»j-a juj .\ ^IdsJI ^LllI £dL»j ll* cu ja£ Gjlllla 


(^^IjJI jv-s. 111 j_2elj ^1 jLjL& cjj^II Lh 0 

jJj llAJ IJ ^UeJI J _ 1 (JjIUIj II ^jjpll 

(^1 ^ £A-Al>^ (d-'i Jd>^ 

cJM(j i miMJ j-ie Idl—U Jj-GI c-jI _deVL ^dsl 

LS^l ^ U-^ ‘JL=- (J ] (j-^J ''1^4* 

^3 LLiJjj i_j^aJI (j^i ^^-“1 CiLaj>l-i~m » 7 n ijjoVI I jit 

,^1UJI ^51 jiJI Jj^l 

Ci 5 _jJI JjJ_xii JLJI <L*_ulaj jJb <<liilL> j 

..IjiJI (j-a ^ J ' Ja \ Gj j a^\c j_A tjjJ^ljJI 

Cdl jGLjlII jl,_vLa U21 jAJhj Id J* is~* jc^jGJI jl dla ^_aLc1lJ Vj 

^_a 4 ^jlojl 1 I l^Gl jGGlj 530 llaldlJLcul _cu 4 eljjl! 4 j 1 uJI 

<eljjJI ^jU ^1^.11 lllujl jdljj ^llll 

^j-cljljl ^j_a <111 lr\JLJi-cu Ljd^e Cdljl dJIjI dl 

i i j^ Aii c J_a <111 ijfrjujJX2>.j ( ill 1 JjlS La <jcj ujJlII jJLsJI 

<Jdlxil ( jGij^lII CjLjIc. ^j_a <111 IjAJLJjIj 1 ti!A\j < llldLcuJI 

oLUJI ^j-a <111 ^j—liej I_cu-ol.j < 1 =lsI _cull) 

_cu ^j-a La daLiJI j-c^xJ 6 jJl^.VI ijllll d_lad .<jll Jl _cuVI 

jjjIjI .<el jj Jl ja j_i^i (r) 9 djd^JI 9 -iLuJI pHUL Jl .1 d_i 

pLuJIj jJ^LJI dijGG ^-le dJ><ljJI ^ xjulLJI <eljjJI 

. 1 q* iA GGlcuJI cjjldJ Lau jaJLsJI ^LiGl ^ILcu ^d <1 jjJI 6dA ^d 

Lsjl-cu ^j^I^jLcuj j a Vi lid .^J^.1 < i A <_idxj| ^Lil 

1 ^ al^>» a <c_e*^-a ^ _laj) 1 \\ 4000 L^jdd ^111 Ja A _ldd-a A \ a 5 ! 

LT^ C 5 J-^ JlF^J -^-G>^JI ^I^cVIj JI4IVI l^a d-G-CLca 

Jadd iG_cul^.1 Idlj ._coll < l a\ 11 Ja <111 ^d ij^X J_cu 


La dlxll jL dl^Xcoll LI ^1) ,UU ^ V' ii^l f IdLcc 


uVI 


Q-l ^-l-ll J <CjLjI a ^11 j 6 LI Ja duj-a a I d^.3ii<L jl 
cdLatjillll >.UdGI 6die| lljjdlau dd j I . <luJI cjLcu^. ^_le 
I Id j <^_cGlj^fl (jGaj <el jj j£. dd Jll ^jU Aa j) \^.ll < n n 11 
tdlld jl IdA Lai <<jjldil 6d-Aj .pldX-ll ^iGl (j-dddl VI ^jlj ^ 
.<ial£jLa JjJd ^Jl ^ lid <LJI ^d 111 I . <Jjl dxl 

Lidl Ja idude _ lu d»-> ^ILslII IldJjd J.■'■■oj* ddj 

1 ^ -lie J-coudll Cd I_ajixil J-eLd IdlG_cu I — Jjld_lllj 

FIVE SOLUTIONS (*) 
nonfood material (^) 
ocean acidfication (r) 

<LesJI j_ia j <j-GI oLdUll (J-ft-tiu G (J <l» 1 u Gn : Ecosystems (v) 

• J-dL-ULO JaUj J 1 j (J ll i wtll lj ^Lllj 

jlj-lsVI ^ J\ aLdl LJ h cjllll 3J jj j±& ^Lu :Hypoxic ( 1 ) 

.< 1 UI 

.N 2 0 j ^Iaj L-dil 3 UJI Ida Gjau :nitrous oxide ( 0 ) 


lt'I (SJ^ ^^ b\* oA>=^I lt'I 

did da ^11 ddj . dl^lcul I ^ Li I ^JL^.1 d° <HI d-*-cuJ j I 

^^dJI jl^lVI Ja d-idxJI ^ _S <dddlll 6LI CjIL (JjLll 

Ld . La Lau 1 dd ^L^_iVI _ Xj ^jl Jj V <^dl^_J^^ j ^ 

^d^llU d° ^Gd^Ll 6LI la J-cula <£.J CULJ ^jddl) 

. dl^Jlj Id-dlll CjLiVjJI ^d IdJde jdldl did ^d Lqj 

. djl> Jj t^j-adlllj ^ Li I (jl ^Je ladd j-aVI j _ \ Vj 

cjLcueVI CjI d-U-aj 6d-a_cuVI JLaxlcul <jJle CjVdXxu ^_cuJj ddd 
<-aj)ll \a J£ ^d LiLJ^dJ 6dj^j-a dljll 6d& cd^J-c^lj cdlj, ui\ Hj 
jjllll (^jde Cdlddd j djj ^jjJIj <jjjl^. <jjlu 

La^lldddu < d d° ^udjVI lldj!S <Jlu ^d j(jd_cujdJlj 

<^_culj jLj (^^Je 6L1I dj-ll did (^dl ddj <1960 ^kle ^d 

^jVJI ^ <<<5V1 (jrf'VIl uu<n ((<lca d^ldi)) _cul 

.^^dJI jxJLxll jl^ll Ja jjL dL-c^a die LLVI cjLaxII 
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'•’uaiuJI yujJ jloaJI jlii a^ljjJI 


jl tundra ljj-u ujftu j JLl^j jUlo jfc Sjbc. ibLubl fJAx<i j_ii. bb ^...^1 jl 4-^1 tun ja %38 4.i—tu‘i <>b6 Lubl ^ j—ut J) 

jlsbXI j-a J-OjUI (< _ 5 _b ^ubljVI (J-aaj jjbbu Jljj Vj .4 _uIj^lC j_bLu ^jiaiu Lab \ \ ‘l^bJj ibxbaJJ &jj& fjA jiuaLabl ^xus^'ij . jjlaJb SUaibl 

.{jLby/ /jj&^jJajf) 4. \^l‘b) j£l jjSb jl $jJ^jXI jV £—ujjbll bids 4^ miS VI J-aj3 Vj .4.1—uiU.1 ^^1 jaj £JjJU 4_i2ul1I 






jjJI 


Jjuob^ 4 £ljj °/°100 

£ba %100 

djjJI 4 fcljj ^^Ijl b^tbl 


1 


jjx jfc jjju <UaLuVI ja o->JJ 

(jji<V4ll 3 i^InVI ju^aUI 


J^Aal j-ua. JVLuj 

jl jaJbdJ jSwOJ (ibjjJI <ULxj bbLiU bjjHII juu jb^l «A*-> 

^J| j££! <bjxUjj| o.uj jJ LdLa. 4 Vn' Ldus j y< ' jiSl ^lu 

jaJ^^dc) <JL1U J n< n L5 it bjjJI 3 <-%!"<j| jbaVLb . jiaj b ^-u^l 
bjjjlj bbjil ojij >M u nSt,l ja a-lj^1 ^ 5jja£ Sabj ( Jlaj ^ 

. jljuu^l J jL.xu.JIj ^jJIj jjj-JI jjuujaJ jj b I jl <4o^jbJI 


^bla <dVI 6b _ A c_j_ . ( ^(REED) 4 — lcIjjJI ^ 

l^-dub JjLLo LJLa I_cXb 3jdjJ_(_uVI JjbJI 4 jl1sl1I JjJI 

dJb *1x1 4 _ujl 1I Jjb_II (Ja-^^G IbJj <6 jjlLl 1I I_^uLlx 3jLuau 

jJjLj ^ji*.| CjL-I] J-obuJj . ^j^JjS CjlbL$-UJ / C*lbjb1 

o Lbiii L 3 ua UJI certification standards j_u Lxt I Jj—u 

j I 01 \ 11 6b—6 bjJI jj is~i \ b^ *^ 1 3 Jl£.|^jJI 

• oL>LsJI 3Jljl _C. bo-^ulb ( j^|j| ^.2 (J \ i^UJl dl_t 

J).l"sJI J^Jl _9 3_cuLu-jjJ I iJ-\ d {JLaa Lo^ 

<(£jj!a\\ _<_oiU 6bxll jaL J w^Udl b-olxj biofuel 

^1 AVt \II d^i^-J—UJ^LI 6bxil Jj^LdsI Vub 

• c5^f a* lU^ 

4 4r_l lAfl j)_o . 4—,1^ LL»VI j»—1LJI Ol jjJ j l»M 

Farming Hits the Wall, but Not the Ceiling (*) 
Reducing Emissions from Deforestation and Degradation (\) 
(Sjlc. <^ll c-jl~s <^<l) Lg_bbJ l^-b ajj^-lj ^t_a_uuj oljl(g >m :carbon credits (Y) 
jl jl jib! —lb j (CO 2 j>j^-ll Jj—<- u^i ^blbil jtc. j^ jjx.1 j j—L> j!}l—LL» 

b J\ (<bjjl) c 5 jl^^JI oubl^VI oljU -1 l^UUI j-o ^1 ob^_bJI 

obl^-uuJI 6 Ag-> 6 jja.lltl j^ OJJ < I 4 J < .^1 <^I-111 ol—a_uVI (Li) <-<-£ajx. jjJ 

iJjjx. ob jla. ll j^ J—jjl .bJfcljJI j—i_aJI L^bj^j l_^_j ^j-ialb. bib jj—uu 

?^4l (< o5^j^ ^3—^ (o^^j j\ uj^l) cjIjI^— b 

.64 ^ <(2009)2/1 j|jj*JI 

switchgrass (r) 


^1 — jdl*JI LT^" ^ u ^llj 3 _cJjjJI 

. \jla < \ \ \ dlj 3 _ulbiiJI oLj Vdl <L^^.lji, ialJb j)_o 3 _Llj_o 

^f-Uaj| JJ-uaJI IJ _ A ^_9 ^Jj^fl I _ 

<b-^Lk ( l_ 9I_UJ,) 3_il^b 4_slid J 3_clj,jJI 


CjL^J) 1A\II 6bA g-LalrvV d)l • IbLaLcdl cji j)^ a < ij 3_jjljll CjLslieJI 

4_t^LLj <4 jljljJI ^a j^bil 6 Jjljlj 4julL_u ClsIjbiG 3jijj^JI <AjljJI 

d)J-»j^-ll ub uj& I ^>lbj CjIjIjljljI j JjaLq I ^j G ^a£. 

^jbsj^l a I 4 b ^ 6 jdjyilJ 

j,j a^II ^j-c Jlij ^j| J_ aV CjLjIJlII 3JIj| 6j _uj ^1_Lad ^jl 

^IbiJI ^-Lc LGuu < j^J-LI J-_tjjlj ^ * 1G nil 

^jbujJLJ jj^uj . Jj— lsJI JSl j^j—<-u jdLsJI ^I ^ji—<_L 

JdllJL 3x.jjj.LI ^-A-dj^fl 4 jl^.LuI ^2 J_<-^LiJI jbal_ LLjVI 

^-t^lj^fl jl_^^-1 4 a^^II ^ _t-ilj^l J^U.1 j_o 

^ix J-ojlj ^dl cjL<-ujLd,l JdllJLj <3xljjil 3 is~i A^^il 

. L^_l 2 J-ajJI jx ^JduJI JdxdLj J*d 6bA jjAJj 

9- 

3JIjl cjLdxx j_a <■ a^adGil 6 j _ijx ciL^jbLc o-obi j_ 2 J 

JjJ^J 4_jJ] jA I j \"\\ 6 J_cljJI CjI _^jllll J_ca.|j . CjI_a Lid I 

Sj j j—J Cj Lb GUI 3 II j| j —j 4—rLilbJI djLdbbuVI 
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Lcx-ljI J±Uj\ 


(*) 






3 ^Go 61 ai J lH OjxuU ^IaJI p -»- h‘i jl J ^.1 j* 
jl 4 X-IjjJI juuo cij—ou <LxiSjSL» jj^-aJI 

j^l (bxj I_iUJ j lV\ 1 jCi^l ^1 jxJI j —0 

Jca $1 JjLujj IfJ jlj (Jjj¥t) 

s 4_i$ (jj—ii ^ i(j—&^,y/) 

ij;j H ^iMxll 4 , y \...< til j£ ^jJI jjj^JI S j—uS 
.(jAu^y/) ^uij 4xuiij 


*1 jiJI jrt^l 

jKi <i jj£ j_>j_Luj 2050 i&lx Jj \ ^ ' 
jo ^1 jh Lao (^ 5 -lLaJI jC&JOt ^JLsJI 
jijTii <iij <4^Luxj joUa 4oM!iij jo i^oJo 
L a-a <3oJLfc JjCj jC^o-a 5joo£ 4-tuo 
jo Hlflli <iji <i ^Ca j-^.1 jJI jijiJI jl ^oJto 
j\ *n< «|4 j^£jljil ^ • j^1 I XxJI 

La i a< ■ A 'i< i -v IjXlu j| 

.f-\ ji. jo j3joJI < 



P-l jjUl Jj^.^Jl 

j* l K 1 ^ ' j* 3^ 
Ix^x jO*iLi <L * ol o JI ^aJLxJI jK< ii 

jixll jjLC UXI j30 jOJ . IjOjCl 

j£ d *1 jidl joj^a 

CaI j-*.luJI) CiL>jjJl£JI ^ic (jooaJj 

.4J iajUJI (4ojljodl 


^1 j^JI 

ji ^xijjJi 3 * j^e <3idi jj ^ 1 

ji j <3oj|jU CaLalidl JCIJ Lg J l u j ^ cSS 
^IjVI cal j 4otl jjJI jVI ^Ldl ja 

^Qj^l jjso ji jXao <_£jJI jo^l) o A4d J J 
La£ <(^m ^ 60 ^1 50 jo jao Lao 
<^a£l <blclio SjolujVIJ ^Ul jalnw <il l(j ale 
.ajjiJI j^J J^=xi jlj 


Jjijj ^LsJI A _^.jl _iJI 

ij^x jo <<juuJI ^_£ 4-cljjJI j_uG ^_ cu^jJI 

lx j£jJJ ^iG^ _ojL^Gi _ojUi6 (j) 


ti\ <1 aG 


JLJGJ JL^JI Jju^UJI LUj dlj_J (Jjlo < (r) 4 x| jjJI Jl— rs~& 

(_£J^ OJLO ^ 1 ,C ^ IjGVI £j I J^-S ( 3 - 1 *-^ J • 5 jG I Gi. J x-^a lie ^ 11 

<_ijl_oajLsVI CjLj-jJI ^jx Jjx. ■_ JjlLII Luajj 1 1 \lc <aJ 1 jl 1 I 

JLoalcul j jLoxui! J £-*jJh> dJj Ixj <JLX IxjL^. VI j 

6jxAaJ 1 Cal j 3—^lill ^S jj j-JI 3"° -<jG 

.3LI1II 3-° j^I 5 jlUxJI 3 1 GAj-u-a6 j 

jIgVI i q \k cj- 0 .Jl£ 1 4 -llclij JijIjXI 
<JL^xIIjVI <jJIaJIj 4 I 3^lill LT^ <AjJI 

<jl 1 xLLj <x)j 3 JI ^o_ulj 3 *\ A Vi 1J ^jxijLaJ 3 ^ ^5-^ 

j Jxi.j ^ 1 J A a)L JjxOL2oll 3-° ' LT^ Jj JLi dU j J 

.<iLUJ3 jlx_caJIj ^lll 3x 3^ 3~° jd^.3 

Output Expands, Harm Contracts (*) 

. Jj<^UGl ji = crop genetics (^) 

.<LaJldJ.l 4 ajaJl j^ 1 n-dl ^jja Jj<^iL^o :cover crops (Y) 

) .-LixljjJI oLxrjloll ‘Gj^-'^G' 4 jojJI 34 L 0 J^aaiaj :agroecological (V) 


: ob^ G^je - 5 — 

liju-ial j 1 J i_ix£ I j S 3 A ^ ^ jjjdi-QJL^ 

3 ^ 3 . 3-0 l^UL^lGGl l_££ _<_u ^ 3 j_i — 5 _:l£.I jjJI 

3^13- 3^j 1 3 ^ 3 ^^ jxlx 3 j—llloj 

<JL^ljGl 3^ ojl^J jl 3^ 

— jjJLsJI ^3 <jl^.IjG| 3_sVI 4 jlxIj 3 JI 

Gju the yield gap 3 ^!^ 

L^jli^. Igg I j Lo <_ixlj 3 ijJUJI 4 *^ 1g\V 1 

(jjtill jL-pJI -^jkVI 

3 ^lill (^3 <_t-£^l 3 . — joL Li I j 

4 jlLIjlJI JaLu^fl 3 jl L 33 ^jl^jJI lj£jj^ ^.L 3 L1 

6 j ^-3 3 LjlA 31 J_ 3 _^LIl Cal_ 

3LL-0 o ^_£ CjL^. \^y 1 6 j-A ^3 5 ji _<_ulj 

Ah 6jLj 3 < \o a <^QJ) A^^kll ^5-lcj .jjJLsJI 

olj^l 3-0 Jjds-ll ^3 SjJla 3 J_ijl 3 x_i CaL-VLjV 1 

Ljjjij l _ ? k^j>ll Lli^al 

43-0 ^—uj 1 jLc> ^JIl ^j —& 

L^jlo <L^.IjG| Lj^ C- Lo-o j \ \\ \ J_a^l Ijji l^Glj 

llojxGi_<_ulj 3 *3 ^ 1 I Jj j_a llojxGi_col L I j| 

<_ I < m J llod33u-ol ^ 6^133 ^j3 I 4 0 >jh \ jLo_coJI 
4_i Lx£ j£j-ll 3dVdl Lx J£j .^fL_S 
J A he 4 ju_oJI 3 ju^LJJ c La£xLjI J_CO 31 

4jJlo^)fl ^1 jitJI 4 jl^.Lj| Jojo 31 3<oa jjJLsJI ^3 4jlx_AI jj 3 ^l 

0.1^ 31 3jJ <<lil ^ G/icco L5^i G^-co-o 3 . GA4 jljI 3 Lu 

.^ \ nil JJ 11 3^ 3 ^-L j^J_co 6jLjil 
^_c 3 lj^fl ^_£ <U^La)fl Cal J-^c£ 3 JLJU - 3 j 3 |j I j_^ 


0L0UI 


f 1 




cJliJI ^j 3 c.< 1 Lj a J_£ L^.LjI 3—^^1 

j^jl 3 l! 4 -Ujl-JI j 3 .I g>o jjV La j .^lil j jLo_uJI g>o 4 j 3 L 3 VI 

G/_ocL^JI G^Hi .LjL-ojDI jljilj _L! -L=^ 3 _it 3 Loxji_coVI 

Ca L 3 l£ . .^.^fl CjLl£jl!I 3 0 j 11 3 3 ^" ^ i^xL^fl 

3-0 3 ^kJI ^1 j 3 Ga (( 4 _£jlo 4 l!I jJLX Ojj^JI)) 3 L*G_<-oL 

ji^mi I_c 3 jI jxl_ coj Lo 3 . L^GljjJlj G)jG 3 j^ a Lo-o .LjlJI 

3 ^ 13^1 4 jGI jiJI 3 ^^LII ^ccoIj-o ga-» 5 x. jjjil LlLLl^JI 

^Jl ga^jj!>j LG I ji. j x^l\c- < 3 Lc 3 jI j 6 jLc 3 JI 3 ^^ t ti^. II g>o 

3-0 GUicoil (jxjj 3 l ^GjG La a i G)^- 0 -* L^ .DjxJI <^Li L 3 JI 
4 lll Jl G^lj 3 JI 3 ^xLj ( ^gJI 4 _oLVIj Lj-cGjJI caLjLUl 
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. organic farming 

ij\ 1 \Vs.cn .9-ul jjlII LuLl^j jX ^HI j i iM 

<jlj jLLJI —cu-o ^_Lc oI jjJI jj_o £-llll Sj-A-k &jl—J j 

6 jL>J ilil^11 < .lluJl -Li Jy dll <-C J-A-iJ -L 

L^Jlc (JjlLjj Sj_dLo ^ djJI JtkV lllxt^L ^o 

. ^-dl^ll y\.A i-ajJ 

I ( y I <1_L jaJ l*J I (£Jh* _<-ULC ^_L J_ujUlU (jHoJJ 

3 l-Ajja <JLaLkl (ijjlj^- CjIj-S _<-»j) CjLjjJH ^ If. L^J_ ljj 

ill I ^ 50 Ljja 6 jl —jj ^j-Aj — cgjtjl L ^kdl— 

diljj — CjLjjjJH (j_o LJU. y _d-d I <jl1c (J i' Lx> 

LoLLJ ^ji _3 uulLJI y-^y . J-cHJL I_iLi lioLk 

LjLolaVI I_»lj-ll <j_a JjJjlII (J_l^LJJ CjVLoJLJ _<_uVj 

Jjuju LjjHo_S ^_Hi y _I <j| ^-TVjJsl y _OJ <<_ixLlk^lJ 

^jl -2 I J_A £_CJ . I_otj IjJuIlJ y^d J) II I J_A ^_2 I_jlLLka I 

Jjlll (JtSjjVI <iLo f^jljJlJI llclkj ^-2 SjJJU-^ Cj^LjJLJ 
Jl JjUl ^1 uj^AiJL (_5 jiU jIIjVI 

ejl JuX^fL ^lll jLWI (Jjl li J I <j JjLUIj 

.^.'■vAil olj^» dJlJ yj£-* L 2 < Laj^.j 

I 4 IU i^-i-lsl j < 6 jjl^.I iju-^ij .^1 * Li II oLLl JJLLJ 

. o I jJlI I i-cj)L\^ cj L lal! I yA JjJll! I L I J lx 

j_LL j I ,.\ jl \ LHj!$ ^Ull ^ 1 J-Jt II <111 l)j j^lls 

. Cj LVI j I Ju n 2 1 j I 

(illnil L_ 2 ijL J^-ll ^-\La ^ A \\k II ^j| jJjJI 

o I jJuJlII j . i-o Lai! I CJ Lj U.j jx£. ILi I ^_3 ! ioj)L\l I c 

CjLl^jJI ^j-° JjlLsjLII^ L^iL^ji_<_ul -LLojI 4kum 

<<JLjJI CjLjL^. ^_2 ^jL_i Lo-C JjlIaIJIj < 1 ^- 0^_2 iLjlil 

jXJLJ ^iJI jXclLil CjI _JJ-C ^J-O JxfcJI dUlSj 

6 JJLA 2 JI JjjJI Ll . L^-jLl jl jaX-lLil 6J-A 

\ lAi j <<jljlsJI JjjJI ^£-2 <C.l \ aA JjL-o L^_jl 2 f\ JjlII 

Ljklc (-11 ^ A i <1 1 ^)L ^_2 ^JJL .uJj g,T\lI l_ 2 ^)L ^_2 J \ 

<jl_cujio i_jU j^j jl (Jj a^^.11 (J_cXl 2 j LI dlJjj ^IjjlII 

^ 5 —ai <Jl A^i \\ jl <CjLVI Jjl2 


LjljV aLc J^.lj ^)ll ‘^ 2| _‘-‘-(^iH 

^LxJI ^j-o j*1 a i 1 .o j_ 2 ^lj ^i_>jlj^. 6 jji _calorie 


J-SjIaJIj Cj-*J kl 11 ^-Lll £\ S LlAj *l 3 ^J_^J^l <H^lJI 

.jJLJ^ J-2b- ^J| CjI _cLu-oJI ^j-O ^j-^J-2j ^1 ij_CUL^JJ ^-Jj^JlJIJ 

k_J^J ^jl J a^ 2 I J-CUJ jikll ^ ( <dUj ^jJI i^Llil 
jjjLII c Hi^Jl j\k\^ <L^jJI ca^L^JI cilJjLi Jju-^L^c 
. ^>j*iduil 1 j jLUJI j ^jA_^jl11I -LlJ^j ^lll 

La La-La Lajj dJLlA ^jl 4 ^ '"> ^Jl ^ . A a” (JLfila^Ll <^ 1 ^^. <« :Goldi Locks (^) 

10 15 = jUI :quadrillion (r) 


j.AJl^ ( jjlJI I J_A I ^L _(-UJ ^jkllll (jAiX \ 

i£.ljjJJ a \<j 1 \\\A ^.*1 ^slL. jjLl.< jIj^ jijJLJI ^LuV 

^Lj| (Jlj ^jl Lx^J ^--xkj ^Ul JLjUi- LJJ I J-kj <jl 

. ilLJI Cjlkllll CjIj (3_kill I ^_2 <j-^Llj Hj_1^ <ilulS-!l 

^j-lc <Ju_uLu^fl Cjl ^ 1 I^Ju-uV I J-Ull A^-a II I J_A ^-2j 

<julll 6 J-cL jlc 6j_ lLLlc ^LI ^kxj dsJU^ kkHJL _II 

<jlLJljl 1I (J-lLlu L^ ^L^JI ^-2 L_alj-<_uL» <\ _Lu^j ^jxuJj 

<^ij|^kjJI 4 sj; i Ar, SjL_i ijjlll <jlLJlj^ 

<JlJl2^I ^ya JjLkli) (^jJI CjL^klc ^yA ^_jLI lill I ^yA 

.(aLH cjLIj^.j 

JL A Vl I j^yA (^J<v t Vi ^_A 4 l*\ < 1 a 4 ^ I J) \ i 6 J-O-t-U L-l Lol^kluuL 

\2 /^Goldilocks ^.i *s jLjJ jS 6j j 1x^11 6ill!I i .^1 

^JLdLj ijllwls-ll j-t-^llsJI i yA I JjlIaII J-2^H ^jlSL^I 
J \ \\ 11 ^j^.1 ^j!$L| j_2_^Ij Ljud <Jju-^LLL 6jj1-2 

Lu^2j s^\ La . i^lJI clujlj (S^3~* ^L_call ( ^yA 

1 iI \Ll L \j .Sj-O-CU^fl i ^yA LLj i-Cj^Lll CjLloUI (J-Ojui CUJ 

JLLI I j-A ^_2 ^LiaM! IjIL ^kllo j 

oLVjJI ku-ujjj S\$ 11 JL-dj £a_<^-1I <l<-^L1.j — hotspots 

iy£ (J!iL2VI s 1^-^- — 6J ^lil 

<j|j .^IwlS-ll ^7 l_id ^j-2 jlil ^JjJ jL_call CiL^l (J_o 

C5-^ LVI ( ^yA k-2-2 <111 ^_2 6j A he ^-2bl UJJI_<_aJ ^j| J-AJ-c 

^LJI OjJlII <HI 1/1 ly\_i L <jl£-Ij|jJI 

JjLO_(_alll CjLlLc 

>Jl2 -> kl^aV 1 I J_A <^I^J iy I ^j 5 v a s ^j-dl oU^VI cl^<3 

ijLj oil! Ij-°-^ ^\a\ <<jjLolalj <jllj^.| jllj^. 

kljlVI ( yA (JiLVI L_aj_cflljj <ikUI (jllj_^.^1 i_iL^.j 

4-j ijUI CiLu^i'L cad i 2IjAui aJI cu 'c> 

6La ^^Ll <-^Ikj) manure jSusX\ i-uLUl jl i-ul j-l^JI 
J!ilk ilLI (jklj_^.^1 l^_2j_^. ^yA (JiLa^U CjI _1 Arf^^.11 

^llJI i yA J uUI _ ljj I i 2 \j <^ijjk-a <_La-^Lc 

CjLIJ^. 1 jLUl y <CIj*Z _ckaJI jjjJjCjI lLc < uIjJlII 

4-ikjJI ^-(-ol j$\ ^jl Lk .<1 nil (^-L <kaL-all ^y^.1 

j-t-^llsJI jc_Ljj < \x \ jk Ll _ ojL 1^1 LHo I j^slj wetlands 

.(jkj^l ^ck_x_u (^-L ^j-o 4_aajlil isLlI iklnJI 
<<j^jJ| ijjJu ^-Icr 4_2 jlajl]| ^\C jjl^aJl ^icLaj Lkj| Laj 
olkc|^ <1 l 2J J \Vn CjLIj^.| CjI 1 icIjjJI Jj»-2j ^jl s \ aWa 

Ljlc j ( Lfl \11 ij^lll iyL Ljlc kaa oUl^ jL_call 

<kx 11 3x1 JjJI oLlaj Jjtaj LJloj ^<jdxla y ±±I ^1 !>^5L 


29 


(2012) 8/7 f^ii\ 





















































JJLJU 


al IU Id f. I dal I \ < <_o I jl_cal I d I jjJ I J la_o ^.3j 


JjJI T^d aA j <1 Jaa ddal ^ lc 4ljji (£±a ^Jl 

. 4jlC. dla. VI j <AjJ I 4_dl 1^1 Ifl \a ^ a^ t < d lc. ^jlL I £-3 Ljlcj 

UjlVo jJb do JJLJ | jlklJI ^_ Lc. lij£.l_ COJ JGjllI I Jj&j 

local ((^j-l^w^)> a K J-jlg ^j-c <lJLJI <0 j_a_ll old l a^>I ^.lc. 
.J£li L J[^a Lu 111^dl V ^dill organic «(£j^uKc» j 

— LjlcIjlLJ ^Jda.VI <Oj^l ^Jl jl=LJLJ (jl dill (j_o Vjjj 

d 1 ^ C>J ^dlaVlj ^IdaJI J^d ^ 

.4jl£.|j,jJI ddjdll a 3ll\ ^ ^-sLjloj a 3 Odj 1 /j 
dl Jjl_cajlo 6 J-Q-S J ^ } Ol idJllJI CjLu( 5Lo^f I Judiil 

4 1 llat ^ 4 Q U \ A dl jl CAJLO C-J J)^ ^ A dj I jl»I J^laLllI £j O 

CjI j (j£j_2*. Ij 4aSjjJ A^^ \ 4_Lda < I_la-da 

4jlsLs_ajjJI ^ lc. 4dLs jjljIjlI Lasj 1 a cil *Vi_ cajI <l ido 


<^SjJI (<Jj_aaJ.1 ^ dll dlild ^daG_cul .<Oj^l j _lc. j 

dllj a^IjjLcajlU ^IjJlIL 4_aalaJI d_> j_cuL^JI ^_oI^jJI oda. I j 

4jL3d!l ^ <4jjLoll Oja. A 0 \K J <LC,jjj £jA J dill dC L-S^Jt Ull 

dll daJlj 4jL£.dla.VI jJ-slaJJ c_ 3_lord Ui j 4_l3 a ii a^> ^jlII 

dlV \a s AjXJ^LU J_ 2 cJ Loj\cj .<AjJIj 

9 - 

(jxiljJI J ^-\ A A! <JlC. LojL^.^VI dTs ^ a Vi dUjj jdju ^jl 

T uui 

— <djLdsl 4_iC.|^jjJI \jil[ a >^jaULo Cj\ _^julLGj _jlo ^jl 

^jjjLcu^I JAj — <j j A^a I)J 4 \ 1 ^s. 11 jlklll 4_*_culjJI LjUjJI 

^LLg ^-1 ^ 4 \W J1 ol^Ldlj ^j»I jxJI (j-oVI oLJIslLoj Gu _ujiL! 

4-oI S\ a <io 4^j^iaj 4 -o-cajlj 4ji_cajij ^ 1 aloI a 3^_cu^ . LjlII 

« 3j_cu j . 1 QaQ d j-o IojjLcGl^ ^ lc. ^jJI CjLj^II I ^jj o I J-^l j 

jl coll J-oaJIj 4_ojjjiJI j iJIaAJI oLjl^jJI 6 j-A 4^c^.lj-o ,_a 

Vj.^UJUUjI ^l_cu ^)-o ^jaljJI ^j-o ^ A^*> V jl I ^j-o 
■ .^JLslII C£J) ^ " ^jGaJI liA ^_3 lj J^_o J\\X \ cdj 


MOVING TOWARD A NETWORKED FOOD SYSTEM (*) 
think silver buckshot, not a silver bullet (^) 
leadership in Energy and Environmental Design, LEED (Y) 

sustainable (r) 
green options (t) 
citrus (o) 


- £jljlcAi!iU £C^Ij-3 - 

Global Consequences of Land Use. Jonathan A. Foley et al. in Science, Vol. 309, pages 
570-574; July 22,2005. 

Enough: Why the Worlds Poorest Starve in an Age of Plenty. Roger Thurow and Scott 
Kilman. Public Affairs, 2010. 

Food Security: The Challenge of Feeding 9 Billion People. H. Charles J. Godfray et al. in 
Science, Vol. 327, pages 812-818; February 12,2010. 

Solutions for a Cultivated Planet Jonathan A Foley et al. in Nature, Vol. 478; October20,2011. 


Scientific American, November 2011 


4^jjla ^£-3 j_Aj A J—aJI ^£-3 jw^JI jIaoj cul <j| £_aj 

J >?“ 0 6^ j —^ —“*tl f-t»I= ^1 <£-^1 (>* 

AT\ SJ . ^_A-Ol3| ^1 I JJl 3-C wlS 4 I 2 LJLCUJ CjI ^IdcJ ^Lldl 

Haoj 4_i j£^l ^_3 jwl^JI (Jjl!-3j 4_c^Lk 4^jl_A J j ^ I 

" ** ^ ** HJ ^ 

^ aAG ^ j)^. I4, \3lc ^£-lJ L^o^.Ijlj| 


4SUU±L3 t-\ ji. 4-3^Jrt.ia jjs-i J 

A^ A A G1 Q \ I I < 1 A CuLol^J I 1 \ \ \ ^N. \ A I . » . . 


^jiIJjlII JL>^ oL_\V;ll {ja J_iJ jlJI 4_IJjlLI 

^jA J_sjp (jl 4 jlajL^c LLiLcu l^_i 6 jjlLI CjI 11 AT\ s j . 4 \ \ \ 11J 

A4dl 180 100 (j^_> ^“jI^Ij Iaj jdLsJJ ^-llll ^IjlLJI 

CjI jlc oil Lad 1 1 A A 1A A \ 3 4 j|j (O-SjJI ^j-3 1 ^-a-Gcl3_^G 

J I ^jUJI _3 jUlIj A^^ljjdl (jalud^fl 

. 1^1jJj \^Lill (JLoAjLcuI 

4-3H II lalilll ^llil a-J^^J LS^" tlA 

4, \^a- nl^jccul ^ja L^cS . J-2cl j ^| ^_3 ^lal^j ^j-o dlJ 1 ^ja jl^l 

. au^ ^ 6 JjHo 

Jxdl 4_1 jlHj j culxo J-^.1 j (J^. ^_3 jja1-3jJI JJtlillj 

l.lv> ^lll <_llL^J I oUJ ^.\ll jd^JI 1-JLijJj .4 jl1c.L3 j _l^^fl 

^Ij-dx^JI 6 j(JJl1I J_a-a^_o ol^L-G a 1 ^ lie ^j| 

JL^c ^_3 oLcl^jLd^f I A—LJL^ I 1 \ W <4_jllI 4 jlC .\\ is*i \I 

J-cOl 3| JxlLlls . 4 \ I 11 A J_all olojllloJ 4uj <la II 

dll lc 1 a jU\ a — ^ J_a djli-o ^_3 La_o 1.^ y*S>j jll^VI 

4.\cLc\l^k^lJ dll JJlJI o^l-dl ^_3 ^I J^l ^-lc. dl jl_CAJLO 

. a_jca_uLjlo ^\.\ Jolall ^IjjJI jrllll Ja 1 a 4, \\ w 11 j 

4^ji_lu 1 ^ 3a^> 6J-A ^jlLlI JjcaJI d^lHo lll^-ouj 

6 Lloj lie ^-o 11 <—' \ a a >1 4 \l~\. o 4 jlC. I jj £j \a jlVio 

jAa \s 1 ^ iJ-\% \ djuiju <4jL3Lilj (41 \ \ \ ^>.) d jojc 4nn didj)lA\o j 
.(J^ liLcoljlIj 6jddll ^_3 4 jl1Lc 5JLa_3 JlLcuj ^ja 

^]/X.^)l^-oll La-Gj I J I 4 oiyklci I J\ ^ I o ^j 

. 4d^f 4 111 ^a o 

f-\ Jail djlVio jjjjil ^_j-lc jcLa-aj! Is ^jl!I (Jll_<_ujJI 

j^-LOuaUI (£jil jJI)) J^oll^oU 4 jlsH-LI dill 6Ids 1 Jjddl 

JI^O ^ UL ^ Jj—oxll (r) (LEED) j ^UaJI 

LEED ^-olljdl ^cjlojj Idu da. djlal (3^* 1 1 X ** A 4 ‘ * * f- Leal I 

CjI—aujulII (J^-o_aJu ^Sa ^^11 jIjlLa-uVLj 4a.^)JjLo Cdl jl ^ a Vi 
OljLddl ^ja ^ a_uIj ^—<_ajl1 ^jlC 1 ^ a \o al laldJ 

*4lllj 4JI_a_iJI IjllVIj d 


JUI dikii d-° < (t) p|j dvd ll 
.4 1 \lsll <iLcalVI (djLiLilj U J^jdl jLa_tl <^lljj| dljJU 


(2012) 8/7 f^\ 


30 











































aIjII aaaj^Ij 1 ^i\ a i \\1 aaIjjJ^- 11 cGalUl <lAlLI a Glj 

Loj jA I j5Lfr J .4jlLl*JI pLjuI ^A (jUjlII jjJK AA^GjI J <LJ_aGjl!I 

JX.G V Cj 1 \ r>$> ^J^G j I Cj I Jj lil I (3 l>^ LJ L» LjjJ (J ia I 

2)il — ^jJJlLLL> A^lj P 2)_C jjil — Lj xAc Alj-O 1.^ A 

<jJu_uAjL!I 1 Afr-1 jx£-A ^Aj . i-LlL Ia GjU ^-Lc ^ a^3lL-u1 I^aLiG^I 

jw<^l ,^3 LG jLc cjI jj LjjJI 2d TEGA Si a^I j 


(^j jX! iS -l£' SLlzJ! Jx lu <Lu) 13 4.^Au~d! xLui 


300 (j-o ^-1^1 L*. j a ^—!| uj^l 3jlj-^ oj — 

Al jll Aluli I jl <JLAjG ^j| (j\A 1 L LLj I A&J — <_>jL <L^jA 

.AjI jj-lill (3J- 3 J-»-A_> Ax<.<G3 LjjlII ^A LjxAa II 

LfllU-a AG jaJ £c_Jjil SLl^. sixfoil j-ojA 2)L < Lja£j 

AjLjLj AAcLUd_x_u! L jAA_> 2)L aUa 2)^j • 13_A J 

^jL <JL»_) ^Jl ^Vl J-O^flJ ^4 jJI L>aG.G ^j| jXliGjA 

<Ja^Ia .SLl-^JI <jlHa JjVa 2>° lGj-o cl^ ( ~AGI MSL ^c._>jil 

^^A <iaAA ‘UAjli cGli G£c_>LG lflGoAA .^iJI 

SjAaJL MSL £c_Jji.l ^J _L j t >K a JLc ^ If. JjlLGlJI AjI A_*-a 

. l^.\ \ A.x <M J LjllJI ^A LJxA« II AjL_ax2lJL J' 

^LiaiSJI jl Si. r.Vl _<_G <jl1oC JiLk. ^J-C I JJfc JjlAj 

<aLxG| \$\k ^(^La-qj^JI J—jj-GLll jl) derivatization 

<_>J) Ac. 5_i|j ^Lloj^ X ^Jl 4 jlAjj-C 

t 4iE> ^jxiLi^LO aIsuuj]ja J Jj >j J-y \Ti <_jlS 6Jj_o 

^jl JjA <aji1^ x7) 1 LjjlcA Sj-o GaQ <jl3Lj <L^j-c Cj-LoC 

xVtll (^^jAA .^^Jji.1 ^jlUaJI g-I juJjJI ^A9^J cLoila 1 ^ lie JjJG 

.^^il ^j-o SjjljJI <j(jjjljJI JL-ujVI SjL-xjI Ijjaa 2008/11 
£_oA <<JLJL^-C 4AjL^C JJLJ <JLoisJI oL^WI d)l Jjlc ^A JjIajJI ^1 

^^A ^^G-ij-LI (^-11-^-djJI c-JsaJI ^LUlc ^\\ J 6J^£. 

^jjj^ajlaA <j£!j 1I (jl ^A (J-cG cG*\ <^JllJI ^LsJI 

Cjj^-tsl JAA . CjJ^jl ^ l*AA i jA SlpJI ^—II 


^A <Ajl-C < 4 ^.U > 


J ^Jtt\\\\§ j\ jll SjJ-x-xS 


<Gi ajj Vl*\xVii jGgI ^aJI jji _cu^i jjlL^. 

U j.^. duLj JaJ << I^lc ( jx^jul)A JjG jaJ IjJ G^Cj 

■ .^G^jll x Vi ll ^ 


IS THE POLE HABITABLE? (*) 
a mass spectrometer (^) 


- $jljl<-uMI £^l jA - 

H 2 0atthe Phoenix Landing Site P. H. Smith etal. in Science, Vol.325, pages 58-61; July3,2009. 
Habitability of the Phoenix Landing Site. C R. Stoker et al. in Journal of Geophysical Research, 
Vol. 115, Article No. E00E20; June 16,2010. 

Martian Summer: Robot Arms, Cowboy Spacemen, and My 90 Days with the Phoenix 
Mars Mission. Andrew Kessler. Pegasus, 2011. 


Scientific American, November 2011 


^JJI_caJl^JI Ll .£A-^2 >aJI JjlC. ^jjjaLJI (JjIjlj 4aAlll 

.<jlUjJIj AjaIJI <_jIal^V) ^LjuI L_ijA 

^J\ ^ \ Luj lG _^ EjL^ji cjLLoc fj _o S cjj .^ Jai 

(J/N .ALU JaJ .JaLxilll SjjIa CJ* xA ^Gjulj LJ)k\l 

j \\o cjaj ^a <j^j-LI Jj^. i v^s. h VjLa lidar 

<J»_Ll Jjlsj AjljL^G l_Ajlx^JI J_coA <_ sI^ja! £-A 

CjI \ ^iiiu ^jl ^_hJI j\ A \\ ^J\A s ^Sl 5j»jlj^ (jyLLA _xjjJI 

^^iJI) adsorption jljLLa^l ^ cuL jjG <jLc, jij jl JlII 

^Ul lJjx^AG .(absorption L yxal <..jLc ^ c illGG 

<Ajl3j JjLu <AjlU Jjlc |ulx/^ ^xi^ £C-Lu-u jJLsJI) JLoII 

<AjUI 6J-A die_LX. jljLf ^eJdJI CjIa j\^j. IJ_2^ 

I j_Aj — jLJlII CjI_ (j\a CjI^)-o-o 1 ^ \ 3 2x3^-^ c L^.j J ^_II 

Sj(J-OJt_C jit x^ill AjlIIj CjLi<JA 2 x 3^3 Ljg ^ lj^-i ^LjlxjjL) 

Jl\\ A-ijit-Uj 6J_cu^jll jlj_LI 2x3^_ < - u Ll£. . I_clG 

JjaJ <KVI oIajIAII j_L Sj ( jxi^jGja <lLs_i L^Gj_aI _cl. 

SjjA-ll ciJIj L (_5 -$-a <dlJj .<aLJIj cjlj(jJ$JI 

2ya I^jLlJ 2aG_JI 2 y& 2/^^L CjLj caJI 

. lGL-^JIj J^JI ljIal^. I 

:^j-xGj 1L < I x^ 11 <aGj ^j^.1 <jlxxsIG. CjI jJ_LJI JjaJj 

c- LLI A .c\ t A ^ I < AA_i L IAI < 1 ^ ^ AI 

CjLjjjILI 2)1 ( - 5^ l3lj IJ • jSx^>H C^G L^jlc <_Zi.jA 70 ^Jl 

^jL^. J^J-LI ^_G^L <1jd aL*->J _ 3 2x>^ Ljj 

JjA >_al xVG<l 2 )La < Lj-o£.j .SAj^JlII ^jJI AG.Ljlo JJ^Gj La\c, 

<JLoi*JI Jal_ ljjj^I ^A SjliVI 2>° ‘L.J-O OA^I A_i AaIjJ-15211 

.JC_J|J-LI J-L-J <JLJL*_tl 




^JLud c-vKLII 


. LLc 35 6j-a£. 12)_*J LxGljI olj>HJI (3J- 3 LlJj 

I 4 I lGL L^>lll JjlLg Lj-^G ^■ < \j5GIa 1 LaGla 

jLGulxJI 




• CJ^ C3— 2 1 


jQJU jj-ISoL^gI CjA-XX2^ 

I j \\Gj ^_! 2 ) 3 aJI <lS_a^La ^I_oL \j _c .chloromethanes 

2x3^3 2)1 &A-& J_L LjLojla a!^-L 2 )^^ s »■ G5s ^_jLg _<_ul 2>° 

t vlA n SaLu Oj-t OjA^. ^j-ll oLsljlj^I Ia-A <J-txs^fl 

SJ ^A 1^51A iij^klJI CiAA-^k I AAj .^^UaVI JjA AA-oA2Gu_l.I 


.L-Ljj-q Lj) xAc SaL 1 a j 

aL I AAj .l_a1jLLc jji_ ui<in CaI ^jA ^ 

^ X a i*_oLk_> National Autonomous 2>S^ 2x 3 L^. L 

<jlAj^q <_j _L 2h° aaLlc. ^ le I^gIa Lj ^G11 ^ _AjiLjj 

Sj \* caLo^ <2x3a 2)_< LLlsI ^Ij^.x^ 2)_a aajlL. 

^aJI ajJjS IjaLi LaGa .aaI jj-l5Lll _ q 2 y* 
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jliijlaJI 

^^iA\ cAl\, J~> 1\\ ^ d&^A\ cA^y^ qa aXjuAa: 

,^\<d Lo_Ci^ ,jAA\ VAjl^A cA^a^. All\ ^\ cA-M ^\ ^ Aodj 


<^1$ ,A.J> 


cr'LJ-L? JjLil es—H c£>d ‘‘^ Sj^aJI sJ —^>I^*JI 

J£- Uj Lo I J-Aj .<l^uifl) L&JjJ^di ^kJ JJ <jl$ ^JlII L^_m Vi 

1 <jl»J-U 6jU (J* ^_<_u UU I Jj) .oUl 

^U SjlcV ^VjJ cJj jL ^° 21 L$-UI$j Cia 1 1 <Ul-\. J 1 Vi*i 

1^) A.A>^k <1_> JjA. <ll_A-U^ (Jjl_JLO ^.JJfc ^.tlUd LoX <^)l^_Ul 

j is~* \ § 1 . 6 Us I ^ UjlUV £A^$j>49 1^ 1 3 Lo 'y £\ £_o 

<j^.UJI ^1 ^llll Jl^- ^>^-$31 ^-lc jlidl 

^ji <_u jlJ .^LojULlI J^-l I i_ J UI 

(JA lUl1 6jUI J^la ^43 Li t ^ JU ^ J-'l l^-A L.y* 

£ lj_Jd> <JUjJsl (Ciljj Jj3j .^I^OJLi-ulj ^-Ul ^UaSjI ^^J&Jj 

Jjlj L^jlS j)-^\ QjJ^J J_iJj^J ColA <_\\La 74 

^.jj 2000 s _$jd ( j ( j-<-u j\fl 11 jLxji_ <_ul^ .2010 ^.Lc 

^ ^l^TiVI j jslj .Bee Branch Creek ^_ jUI ^^Jsl ^ 

jjaUI <AjjJsl ( j ( j) < s > i a << <2013 ^.Lc 1 

^ I CjUiJJ 10 JLlA ^jX ^cTVi JJ 6^j__$Jlci CjLUJsjlS ji.Lo| 

<2011/7 xtill ^ cJkA ^1 dlL jl—koVl 
** ~ ^ ^ 

. csl^^^d-il 2>° (AA-*3La 6 jxj cj^j-s 1^ 1^ ino l 


6jJu-Ouo <_Ls^J lU dlJJJ J <JLiJji CiUI_LOJ _ Jjj 

UIjJjlVII 6j^lil CiLiVjJI cUjLllu ^jlC ^Ujj EjJll^ 

jil I 1 <Ac. I _*_> 1 j < III I j Ju Vcj iLc 

Cil J-LlIIj ^jj_LI Li £\j _Ujll _ jl^-Li A _olsJI 


<jJ_^Jj J <jujji (Jj^- ^jJ)> xi^Vi 1 JLoJlII ^1$ 2h° UL>^ 

6 Jj J-UI ^JUa.'^I jl J£.| J iI^Ij Cul$ 1XIKj . I j il <jVj 

^^jlj_ lLj (J^jUa ^j^JULi Ij_ jI$ < JUsJI 

«±Lpw <Bee Branch Creek ^lil ^^Ul j-^VI c _ U- 

6 J I3t 1 <JLLOj I CL^kJ cjJliIj I jjJjLi <1 aLlc (Cul$ 

. ^j$ I J-l 1^9 c ^ 5 ~ > I Jj^l 

j <1999/5/16 j— j —U^fl —lu i^o <>U ^2^. 

^j-ll Cj J I ^)l- Llo^M 5.6 (J—Ll& <C.I- ljj 24 ^jyju^£. 

<jlUl£. 1 jjlLajj <Cil_CjJLJIj ^jUJsl c_J_ulj| ^jUsjlS 

CJjy£- VsjU. <Ola£. jL^J I ^Jl I j Jill Jj<( jl 


‘i 11^11 


AFTER THE DELUGE (*) 


.<jjUjJI Cj^UJsIj Jjliil CjIjlo 

^-jjUjI <» <A i jjlj jVc ^jJI (^^j-UI (jl$_ hj ^UL^.1 \j 

:<J6j$l jJI < Jj JLi •R > <iijll 6 JjxC Jjju <^)UkjLaJI o 

<JLijll CxXjL^J 2001 j^Lc JjJUjJ ((. £■ Ijl _LULC (jl$ ^-JLoUl ^jl)) 

^jxUI 6jLcLi dlljj <Cilji xA i^ll jJaLk-c iJU <^_ ujL ^J <Uv 

cUUUI 14. V\ ai 1 <^.^JjLc l^I ^ a A ^J ^jlLo ^Jl ^JsJlLI 

^.J-A ‘_ 4UT \_<_u dllj (jLi <JUJI <Jt 11 I 11 ^ C Ljl < A <qII ^Ua 

JjJ UA<I\ ((<<JJ) 1^x> jsJ)) <U-UI 6 JJfe J . JjLiil d J.xhc 

UlLlLIJ I UlSJJJ . <JLi jll ^Jjll ^jjuS\Q II <<dl_A^_iJJi .D> 

<(j>uajj ^J_o 2002/6 ^_Jill <dJ_ Ij cxjj 

6Ua <^IK^VI _ c C) La-^^j Jj_ ljj ^Jja ^Ii$ I JIslA 


iLAlkL 


< Keene Mead Sj— l^j cxaJ <LojLloj ( ^ ) L\»Vilj ^—ujLloJI 

jLLa^JLI _uJ 6 jjlj >_LCjL^I^I L>^J^ _lAloL&^jlJ 


4 L \ ~ 


. (5j^J (jl Lh° ^4? cl)- 0 LJJ « inI L SjJjJlII 

CjLjJjJI ^jlll jllIj ^_o ^klaOJI 14-a.^k _2kj I jl j 

^X.jJI Jj^jj (J^-lj <«LaU1I CjA^ im oil dojLt^a (j' LJiJ (JjJL^JI j^f 

. jl»^ 111 Sjli ^Jl jLl ^.^1 l_JLc ^ ll^s.> tl 4 -i<JI ^jAOl 


_ijJj ^UL j-° <il~L.llI <UJIjjlJuj oL^fjJlj jjll ^.jaj ^llll jjjJ 

Jjjllll Jjjll ^—ill 6 JjJ dl <dllll djjllll Vo j 111 

. Cj IdlolI j-° Jjjll jjjJjj 

^lilj.1 j-° adJ Ljljjj (gyya 11 jj| <Lsi jj dJ jjjJ Vls_Lo £j <a <ti< jla 
jALo cjjjL| jIja. Vujldl I jl_Id ^j^jj .<LltAsL»JI cJ_jLcdjdl 
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.dj-jjjJiJI Jlj jjXI j-L^i jjj^Lu j^_i jLAx4J 41 jIaU oGLAv4.ll :j ^Jj-i±a J^-ijls 


L^jjlCj JjAJI CjVI£j(J <6LlII CjLLJ _<_uj 

AilaLa V <uLJJ caLLvll jya 


f^l : LT 


^.Ljlc 


i Lo^j . OuLaJl £-0 Jpfl (jjl^AjLi 

f—friLi <d b-^j J ^ 

Jya (JjULG l^J _COJ jaJ CjLxj-O J*-SJL 

^LGjIj j^JIj Al_AJIj qIjI*a\^ ll 

<^)LajJI^ CjJ- ll^ jLAI 6 Llo < i^ i-gj-o 

. AI JL^A 1 6JJ& £-JLA^. £^J3j £-J3 ^jJJ ^j-OJ 
jxisGJI ^k J^ijA. u* L *1C <—i^JLS)) 
.R> <J^j 3 U^I\ ((£• 111 I JAXJ £_a 

. 1^1 4-iVj ^J(JjLju_U^ t_uL 

U-° ^X_$ 16 j—A jl—S J—*AlLj 

£_0 *J_3GJJ IL-a--^ 1 ^ ijl 6jL^-tU d->LV^Jl 
dll J j < Lj-ij)l~T\ i ^Lfld 1 jl ^llil ^jJlj 

oj^ ^ ^ilii y^ji \ikj 

*_C (J^L*_i _II <<Lo_i-£sL*JI ^jU\ Jul 


Jwi^J ^^lll jA_JI 6 LlA UJJ_AlO > u 

4_aJlLAa <4 jlLxI _i_uJI Cj LlA 11J <_>j ill ^ll jJJ J Cj IjUJlI 

((d^LAiJL icjjj-<a)) * p L il ^clLa Ju 4^ ^j_Aa^ 

oL^jJ A AJ « jjl A» t q \<Lal£lJ jU Jul 4 

I jj J <JlOJlLsVI J <JilLijJI JJ)fl ^ H ^ Jj^GJLJ .<1 Jjlj^. 

jlj^^l )) J-Gjlj 4jlLJJ Cj^*S All £_o jxlsGJI (j^J J . \ AQ-Q 


_«_UJ jaJ lj^.1 .CjL*VjJI 6J-A 

CjVI^jJI j <liaJsl CjI _3t-oIcJI ollxi jla <4_ LlSJ Lol^j 1 

Lol .6j_>l^lil 6J-»J_dill ^U^llll ^J^kll ^_o JcLajd Cj I J-» 

IjJlj LxS)) JjlsJI dJ_t £-o JcLajJI Ij(jJjL> jaJ ^J-*J-1I _A 

UJ ljjl^ ((^-\ ^ i\C. I (djLoLo£. £_o jllxil^ jX^JLo£.lj (jJ-& 

J_> ^UlJ ocl_ UJ (^jJI ^<JLijll ialxk-oj .M> Jj-S 

. Keene 4Juj_o JtJtA 


j>-^ gj^ tll\ J ^JlII 4-J JJULLLA ^jJI ((^jla Anil 

SjIJVI ^li.Ac 1 J ^.1 j ^l-^l jxisGJI SjLdulxjJLO .s> 

. JjjAilju-u 4 _S-oL^. ^_S 

Jajl^g UW<M ^ j| ji^fl J-a£- ^jl 

<^_s» (—ia ^1^-11 £-a ^xiaGJLa <6j ^^fl diII 

<JU_U_J Li 4_i^J^ | i^J^-duLi V < <L^^_A .R> b— lJI J^s 

, < \ I ^ \ Li J ^ * ^_JjLO_i L ^ ' <1 Q < L> \L> \ 1 1 4jl1aC^ . (( o-ui J! 

jL~vl^f <jdl^-<il JjlC .6JJJlLo i _SI^Ls 1 (jfr- i ^j| 

^j-c ^^_sjL-od La LJLc JaLiiJI ^jLa (A _lL*_a ei 

£-o ^isGJIj .4 ihn jl 4 ji_uiLlui jl 4 jJLo ^jLl^.^1 

^jl j iC. CjI J-id^jJI La j\c c_j X x^> 1 ^LlII 

— 4_*_S^jLo ^_sLi-'v Cj^> La. 4 ^ ^_ Q 6 LlII CjI jl J-^l £—^9 -a3 

— 4_iV^J 4l_iJ_o 6Lua 4_i La Jjlo 

<^llLa i^aJ^GJI 4-iAj^ L^j-t-i^ (J^^l (J I f l a^I^ jdJLi 


COURAGEOUS INDIVIDUALS (*) 
conservative (^) 


(*)< 


(ju (ojjj jljil 

Sjjlj ^Ll>l ^_o ^LaJI j^ 4-a^.LJI _All 


LK9 


^ LoIaV I ^-i^^j-i ^l^—I 6 d-& ^ 4,3 Ij ' 

^Lil c j-° iJLaJI cjLI^aJI jl 6 LI I l^dLa^ci ^^lll JjLII ^^-L- 

4_iV j-* <dl4j_iJ_o ^S J . dliLuajdAI ^j_o ^ c\l ^s. ^ ^_a 

Jj^-C J JL *^ ^-LI-^-ll 4^^aJI ^jLa I j il 

. L^JjJ^a. ^ 1c. cJAaA CjLLAjl 2 JI ^ 1 UlL (JiJ^LAj A <4£.jA 

4ju_u 500 Jl AI J^.1 Jdc j-A xJjjlj .R> 6J-ojl 1I J^l_ALij 

La—do ^j| ^jll dljjj (jl (JjlS d->I^Ji —LJJ £ \ (JS 6A1 —ill 

^jk ^jl_AiVI _cul A j jl. u)) <((SjjJljJL I JjLi L 

Jlu rlltl^U^ 

5 I 1 JI ^ dLaj 


(S\ L>° £^j-A bjrp>J-? jAA All -<_UJ ^aJ jxl Ald^x^l 


•&fJ L 


jxiaG ^Ail ^-<a ^isG AI AjLJI 6j <<;!! Ll 

4 \\ \ v 11 d^L_ul jJI ^jxulJj] <(jJ t < 1 j r> \ a < 1 .M> L^ <«^ia-a 

^_jlA 4jAlA A La ljj I ^j| ecu j . [Antioch c L»_oLx ^k 
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■oQLAtAJ IljjXI j^sjJlj 


fjlb-^VI (JA 
( 3iLkJI 

Jj _U (J_AJlII fj _A d_sj-O 

6jj-^ 3 ^ ^Jl9 J“^ 

^-lli <-kp-A 

oLaj-ck JjlS 3 ~° 6 jJuJu 
jJLtlu < JIjlLI Jjuu-U ^kJ . J ,itl ill 

^L^jjl Jl <jk.llll cjIj _oaill 

^jljkl CjI -^jdk-cujlc 

ojd^ oL-ukll ijf\ jlj j <<jlLl 1JI 
£t_klj j^l ^jk ^LajjXI dl—Id 
OJ& kj .j-kLJI ckjJI 
dd^d-a^ ^_a (^jju-oJI 6^-AlkJI &d-A 

(^dJI) CdllLuJI jmVu SjdJI ok 3 \ is ~*\~y a ^_a ^iLkll 
< Had ^k^fl ^LUI 3^Ll dldjj d-ycki ^llk jlk 

6 d L)^ ^-3 <-a I d *y w < 1 1 a! I ^ 1^ La d J-SjJ I La^j k 

.CjLljJI ld-Aj(jd-i 

6 jill ^jk Sjlj^JI ddkjd J^Lajjl £_a <11 ^dLalll j 
^_jj)\^>. £jSj 3^Lla ^_a *_akJIj 6^)1 j-kI dldjji_<-u << \ k^Xl 

_ljj dllkj <k ljj j^ti ( Ju ulllj Sdkill ckXjJI jL 

( LkJI ^ijJLlI kjk_~y J^LaljLA Ic jj> ljj | j^JI okJ-A 

upper ^kj-cVI ^kVI kmjVI c_> jJlII Qu La din ^Ll 

. X-*i oi^j L Ikj . kujj ^1 Midwest 

dlt Jjla pill k \all ddc dAjJsl £jkJI ^Jajl* < I j-A^y |j 

•(^-klil kkl ^ dljjJj^j kj-Ajk ^Xj Ouj-k ^iJI 
^_a d-jj_s ^jl d)ku 6d^.lj <-i^JLA ‘kjd ijlJ_kl ‘kjd ^Uj jli 

liftj .<1LI ^— a 7 jl da A ^ L_^iLsJI <-S^LlJ <Ji _COJ 

^J-C dAjJslj ji.k <L^£J <lil 3 2 <Wilh jUslA^I ^j_0 dAjJsl 

.<111 ^£_a 7 6 4 uiiu 6d-idkJI jUslA^I JjIslA ddld^.1 

<-u _ coil CdljLsJI CjIaLs-u) ^_a _ iA.-yj <jjd 2) _ oj 






^^k (J \ A^>kJsl i a ,\"s ^_a 
u^kk Lr ij'2j Ik j-culj 

jt_old_kill 

.<3jLalil oLikl_kl (_)Lu_uI 

iL_Ad-A 1 a dal Uk» <-^_-y ^_o-a 

jAdil < <^-C Id) .S> Jld v—^ 
Climate <_ ulw jk! ^d_kill 


^ (^-llll 6dl_k) Leadership 

d#jj jLaotVI • 

Vjj^>I^»JI »Ui1 »U1.I ;u,„ :<JlaVl ( J^au 

jlryj Idlkj a_ jVj cji^k. ^Lla 

Ci.-k — j^jd l)j_k 700 l ^ 1 a \a 61_ill dkll (3-^1 _<1 

(jxiX ^dlj 6kl 3-^k jljk_ ojI <jJu Mead dJLA Sj_ 

’ ^ ^3-*dk(-ll 6j \ \ 11 ^Lla (^jju-uLjla ^jliLakl die ^jxtK \a 

^lid-A La I . k^a A _Jjd-^y jt^j-ll ^j-a (^dJI ^iklkl 

jlk-A^I 6 Lla ^1 j^\ ^J-A 6dA„\--y <k_<1 OaIII dla 

^jAl LaIu . 6jA^y*2l SdJd-kl ollLkjLaJI <kuku ^k I dj 

^J\ a ^ ^j^aljl ej_tkJ ^kl djd_<-u ^kj LJk dJ^kjLA <-jXj 

j^jJI ^ck_<_u J^Lajjl d-k old-t^a-A < a^ a \ ^I 

al^S-ll 


i uj— uOi dlJdj 


((< kjJu-L old^.^1 6d-A ^tJLxki_ 

O^JL^ ^>k-A ^—a O^LJI] <jl&J M> 

Id-A kJkj ld^.1 3^ ^ _3ld X)) :kjLikjj [^k^l ^_l^jA_s 

d-t-<a^) * < < a < i \ ^ ] <ojj> _^ P> ^Ij^-I (^dJI OakLa «-(^ljJI 

t ^6dklll <lklL <-ijJiJI dkaj^fl i_oVa ^_a dkuXI j J^LlLI 

^ ^Jjj' ^VJ-k ^iJk ^y kj_A Ojd^y oXLaI^I ^ —j 
^j 2 <jk olk La_s <3^LLa (kljukl <-*-jjl o-s-ajjl dd 2003 ^Lc 


MORE RAIN, MORE DROUGHT (*) 
intakes (^) 

,\1aj 2\ ^All\ f\u\ex\c,a’sC\\u\a\e?xob\eu\ Robert Repetto (Y) 


(Jjk l^J _ CUJ 1^)1 j-k I ^ikla Ou^-AjJLa A aXj La I 

j >.U>.L-y L)- 0 ^LJI d_iAll JakH j ((^J_i| j\ t/^cl)) _ a 

lld£.l^j 1 \aL>\ jkl dlJd Jjl 3 Ik)) dA! .<_ cLjla jklj J-k^l 

31 J)^ *^l jilll Lk_ ojI jkl A yklll Ikil^ 3* ^ I L^)_uIjlaj 

.g> 3j_a ej_^(^-LLsJI ^lill jjH ^-a kjjaJI 

:J-jlliJ / [v,J, ^ \ A \ 32 lll <JlkJ ^_a Wll <_Lxil \ Anil S^Oa] 

jj-aVI 34 ^ 3 * kk. A_i Xj . 3 X1 A U a\ I_o laJukiL) 1 d_AJ)) 

LlAj .^£j^.l 6j_ a jJu-^Lc^l OUj_k I dl _ul <_lijklL) 

((.^jLAjJI 1 \ \ a k 

3 -*k 6 ^-aIII oljj—kl 6 d-A 3 U 1 <^y. 3 -°J 

< \ It j\ ^j| ^Jl ddjLcul uks . (_>J)lk a 11 3^k ll A-du 

^k t aktl dXkl ^_a < yk-11 oLakk-ll ^j-a k_la <klk 

^_kjJI ^>kJI d_kj .^-llll ^)kl £_a _LaOJI <^ ^y 1 j-a 

<Jk ^_a Iky kl)) . <jp ajjij .R> ^dl_tklaXI 3jk ^LslJI 

^dJI ^judilll (Xj-A-kla ^3^“ kjk dlJ)) ^uA>j .«<lu-u 

HLkl un<n ll_tklj 3*kL ^llkj^l 


^jju 1 n ^.XI 


, 13 k, 


Xj . dld3^ ddliLskXI 6d_A C1JI3 Laj — 6^JLCyXI (£j\j _kl 

((.^“llll ^)kl ^_A jyladll (_^k 3jjdll kl dllc 1 
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^d a 111 d| ^l-ll j-ojll 2008 ^1_c ^jlxA j_a 

l^_cl_2Ujl CjVJA-O £jA ^^-k. I ^1 jll 4j^lu ^1 jl _U-CU j£u 

4jjlo jX$lJJL, (jJ^ (JJ-jLllI LoJa£.J)) .4jL 1 cull 4, CuLlll 

jlLeo^fl Cjlud (^-k- Ijk ^£j-ll j—jJuJL djj^- 1 Ijud <aHL 

. <jJjjljJ .T> 4 _ JLijll J-> J-O Jj2 eJ_CULCX ((Jk^l ^IlJI 6jJ^xJI 

a 2_A ^jl Jj_ll! ell iVs LjuJI J_jIc. j-oVI ^jl :iluLa £._ jIjljj 

( L^JL^_^.Ij J2 iijjllj . Lg^JJJ ^j| ll \lcJ I 4_OjJ2 <_d_CULO 


uj 


cl Ccx^/I <d 6 i^ (^1 (jl JjUl Ju^S 

^ " 

ll-Aj ^lll jull d^ Aj cuLeo Loe^-ll A J_> J. 


< d r 1 \ < 1 1 J \ o Lo j i 

—cull <dik £_oj 

ll idlll 


Jill ^j| \'w\ CJ ^llt) jJLXJL, 4_U_cu I 1 a » 


4j jLxll Jkllj OjJLjJI d"° \ 2 is~i 16 ^ J-A (j£jUe Us 

<d 4djLO_cu <AjlU jd aLloJJ AJjH 4_2_c<£Sj| *lijj ^jlj_till ^-2 

d^k ^Jl A 111 ujuin jc_o_ cuj Lo ll_Aj .^ A^)^.llj jj1. a^sII 

. pill a A ill 4_IjL^o ^cJa_cuJI ^-k. l^jkje^. 

> s\x^ijJI cuxl 4 jlsI jJI 4akill ^_2 Ju^jj <eLk ^_l| 5_aLd|j 

^im <jjJ\\* microorganisms (3_i^. Cakud) Cal—uAxia 

4_il^u ( d J-colj aLII jjlu ^j| Jjl 2 CjkjJll d~° Aju£j k_ _alJL> 
^jJI ^-kl_cdll <Lalsuus ijujll CjJJ- 2^ dlllSj *^2JI i_sLLlI 

Cj LaL^JO-Q^ ^ jlul ^yA <^JJ-Cull 4_llc (JuLcUj A xATs 

^Lc 4lo ^Ik-cl ^j| 1)VI .c_L»wi^jJI ^1_cu-o Jlo 

<<(g\j\ j-ctJI ^ ajSI^J l aLII ^ (^1 ^-Sn <j1 100-yearrain 

JL^ 

4jVj Aj jJI Cjkj ^Cjl j_o C-J kbJi_cul <dlJj ^Jl 4lLu2al 

CjIj uu£* I ^AAjLA ^4_iVjJI jlkus^fl J^IslA AjLj ^1 IJ il 

A Ll! lJIj is** ‘ XSJ 1-J1 2)^ t-iJ^ll ■ ' ! dil^^f^kll 1)-^ d*^fVI 

^jl s ^juJI ijUaus^l aI _LC l^_ 2 jJLJ ^jl £j_o A _iLo^sJ 

^klill jm^C ^ 1c.j .J Lc^L^ll J-AA c_Ls^ j <_cljjJI j ^*3^ 

J(jjjj| CjLlO^ JUil 4u^ij ^Jl J-UOlJ Lc LuIljI ^ \La 

4jjjJI 4j^la^ Ajl—A^is \ a u*^fl ^«o ^lui-2 

£_oj . L^l j -2 Jj ,^U1I ^j-o Jjjll icl jjJ £—^jJI 

(jnWll (j\ Aji2 ^ -II dj) ^SjU d-^'jlj-l'l djl 1-k 

I J_A ^-o JxaIL dj)^kGL> jx^_2)) <^*111 j^s_) (^lll J-A _cull 

AjLLcul] <J^1 .G> (Jj- 2 C^u-u^. i((dll J ^£-2 Jill ^jJ}} a jjJlH 

. [ I jj! 4uVJ <Ls-cki. ^2 ^lLsJI dk-l>l J JL *-^J ^jLc^j^fl 


jjJu 4 ju_cuj (^11 j_cuLlI ^Ldl ^_A d_ jLcIljlI 

jjJu ^_c2l^C ^ _o CjLs_ajLdl *J_2 Gj I_1 j . ^" l_11 

dLcu)) A §W\a lllkJ <(JHI J\ Wi> ^ \x 2 . J-^-^l iLjkJI 

djl-^ 40 j 20 d- 1 (l^kjl 

dj-t-ll C 1 1 '<'*'* d° Li a .o _coC 4 j _cu 4 jul^j AjLc^f jj 

^l^xslj jLill aLlo cjj_cuJlc ^llijl g-l^H ^2 ^j^-cdl 
cjILu^-o ^1 j cjLlcoII ^Jl aj_jLc aIII ^_2j d° ^_c^l^»JI 


FIRST STEPS (*) 
The San Francisco Bay Area (^) 


^'111 j _»J-c] <jL^jlj .M> Jj-S qj_ lu^. <((CjJj1I \s^\ 

^^^JulLlA ^wjUccul C2^ . [<LoUI Ijl (jLcu <jud 

d 1 (J^l J cu-Co l_A ^jlj 4-i*^^ ^>k-a (jjj Ll2_o Cj k Lu ( jj _caxaa-d 

C2 <4_i^fjJI aIa CjI jLdll J <-uI d"° 15 J_C£2>I d"° 10 

Ajjd*-ll CjLloH d^J — 4 \ i A 111 <J_dl Aj_uiC II ^_2 

200 c_Lc^I^£. ^_2 a jLc cjc^cj cll^ jLLco’jfl d-° 4-2jHI 
JljJ elk J-QJ .<J-cu 25 c_2lc^»I^£. ^ ji\ ^ 

cljLcOuOJ jUjL^-O ^jJAAlS*i S Judl^l^-j <JLJJ_0 ^_cucl$-a ^ 

dl okjj < it> II jlLusI (JjU-A Cjkkj dl klU_^<1 j(J_cu^j 

:<dj).(. Uj\ A u> Jj-2 C_J_ca^cj .^_Ciilll ddl d° _cu-olJI 

Cj-2jJI (d A n^dl _LJI ^d (JLa£.VI d-° J ^ 11 d| ^ }> 

((. c-JJ) 111 ^ ^-A kcc J 2 1 Aj(j-c£5iJ d-^d^ 

<ViVI ol^kCJI 

<JjJj1I CxjI ^ _II (jj 1_dl ((^^.111 jjJlII )) dl 

J_S'^-*-A_s 4_Id.I CjLsuJLd.) ^\ _I 2 V 4_)d-H (j _II ^1_2^_> V 

Jjloj col^dl l^-cuI cjC^-cu d^ll 0111 lj d^k . dLcujd 
ddu Ccpw ^^Lll jujiu ^—c ^ckGJI Ax \Ik ^d dj^ d* ls— 1| 
• dljH d^ •— 1 _kd ^_aILd.l JjljG J_(d^. d \ldl Ajl_U 

4jMJ cajj 1005/10 ^-dl d^ .Keene j_a Jd jlj 

I Ji^co iLijll Jiil^^ dl <(jJ-LjjL±AJu-a> V.\2^ d-° ^Lil 

Cj-Jj-cG <aJjJ _Jj 4_Lc^lc dl 4_cGjjll CjI_ 2 JHIj jUjLd.1 

.jUslo^I d-° 4 _x^2>^j 11 JJLlA d| CiJl 4_Lc^l_C 4-H.I 
Jjlll d^- ^LcGl 2 iCjkdH J j-Jjkk'l 11 A 111 Cjj-^ J jJ j 

d-^ J-idl Cuj _cuj aLII 4cdl-3L^ <lLu^-o cUclj jj_cad)j 

cl CcLdl d^ Jill <4 jljj 1I 4ujldl Cud J Id . CjLl2jJI 
jMH ^d djdsGJI da--y _^.1 jjjku dl <4ju^.jLdl 

L^JlS_ 2J Ld <<cuusV .R> idddlI jujus AjlH <(£<J-a ^ cuj^flj 

CuG CA2 .cl i WildII (d^V jd^LlI Jjj-all jL^jJ d| 
^d 4 jccu1jJI jd 2 *^! ! JJk L^k" ^ 4 A^j^fl d^- 4_cJjkuccu^f I 

,Lcd| jG Ld <4 jHI 4jLcujdJk — dkJ-culj djLl — 41,11 
j| 4,j_^dl d^-lj^H cd 4 jlJjl»_c dlj^J 4 jlajL 1I djkJI 
jUa-c^fl A Leo £_d>j jaILH lid ^d d ^^ s Id-Aj .4 jHo_cuVI 
d^- c£>d cd Ajjdll 4ujlll dl ^^LJLJ L^u_sj_cuuj 

Cj 111 ill 4 jjcculo okjkll 

jX-cudJI CjC^JI d^ l^S < ljul 4 j*2ju jJjLU 4ujJ-o ^d Lo| 


55 iL^Aisdl tLxLLf/ 
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8/7 tjlj.ixJI 28 aJLsJLI 
2012 


f^\ 


(*) 


4J j-ila-i V < r< 

S^V-cT^ qA qVaJlA^^-JuL» V-JUlUA q\ q\A\ l-Xjfs 

A.^\aC- jaxa^ ^CaV^ ^ CaVa^J^aW ^jkVk CaVlac 


.R .A> - .H .F> 


L^l j <lLo1_3l1I ^linj 1 \\ i-s. <JjLoILc jJ ^ju_uj ^iJI < <_> j 11 
C_JJ)L*. I ^-2j ^ la “ill ^_Lc 6j3l!l ^-2 Lfl i 11 LojlS ^Ln <jjjLiJJ 

dll jj < ^-cll&jJ I jL^^U <jL^ 3_o3/l L_i>jJI ^jlVi^J 

<-ilcjJlj J _ajJI L^JlS ^ll ^IlJI Cj^L-JI ^_2 ^_jL^. 

(Jj) A^i^. 3-° d-> V <J I jJ_tlu ^ jJI j_j^I ij Juj V Cj_ 

V <4jlaLl^JI 1_JLil^JL^J LldO-l) I^jj} \ \x~G 

jJI 63 ^ ^_a <^IjLo <3L<3 31 L^_a— ljj ^j 3 Ij i m a 
3^-^* LJI 3 I ^ lC . CjIjjj^jlI I 3 -° <jjl*_c Cj I Cj) ^ 

Jjj ^jJI SjjlOJ OIj_lLjII ^_lc ^.^j J.3LJ I_ojj 

<la IjjJ (SJ^ J-dlJllA 

^-2 djl^-ila CjJ_:s3a ^jJI CjI _ilaaJI dit — (Jl_III (Jjlj _<_u 

j^laj c- Ljj I Cjj I e- 1^_<-u < L^_<-u ^_2 ^j^j ^ I 0 Li 1 I1 

& J-A (Jjlo ^J-C\ A A j . S LlzJ I 3 ^ 3^V dJ_2j ^-2 | 3^ I 

< alternative splicing J— utJ) j—i4tAUI Sj-aIU j_AI jijJI 

jl (jAiLi^.-Cl (jA £•3^ ^ ^ ^ j^-lJ lA^- I-$-l2 ^ II 

CjLjlJJJ^jJI <SJ-A ^jl I_ \a\c~ I jl^ .CjLjlJJ 3"° _i^i 

< LMiJI ^_2 ^^J^J ^jJI oLilajJI 


&x 


WHAT MAKES EACH BRAIN UNIQUE (*) 


<Q \ t ^* 

♦♦ 

6 J 2a ^ JLU ill ^LajJI <JLO_ <_oj (^iJI J) *A« II <jljj dllj 

J)-^\ ^-11 a Vi <JLJjJI <S J_A i 2 \"\ tiiilA jJI j T\ \ | J l2*~l 

(T^jjJj 100 (^ 5 -^- CSS^^ ^LjijJL 2 . L^-J Lji A i j r> 

neurons (CjI^j-u^jlII) oL-ijj^lll ^ gj jjVI lJVI ^ 

La J J.C J JAj ^jlC La_o i^l 311 ^jJI 

1 JJJt A J 1 (^\J <JJJLJlJ| CjLuLjjJI 6 j-A ^ 4 I t ssjj ^Jj^jjj^j 100 ^J-O 

lo£ 3 ^^ ^ I a 3 (^j_i-ojijj ^5 \Aj Lila ^jJI ^_A 

4jL^)U Ij jl Jjlj_4_uI ^L^jJ JjJj^j ^_2 Lo^_o I jj J ^ J^j L^jI 

A i x < 12 \ 11 ^il^_o^fl j 

^lajl dl^lj-ul —<Jj ^_2 ^^jjJI ld_A t- ljjjj i Li^ 3^1^ 

^_a c_2iLi^.VI ^ 3' O—loll 3"° ^ ajUaj —2j 

3 ^ < Llj^Jj .dllj _ 2 I jj J LjljJLaI 3 c l^-Jjj ^_ill CjLIa^JI 

^jJI <JjLoj 1 I jXj| 3 *-ll ^ I (—2 jJLJ Ll^JL^I C_J jU. 

" ^ 9. 

f -\Jl ^j-2 CjLjjLjj j-frUj 6d^.lj 6jj_ul C 2 j 5 s ^_2 

JLojL^I ^j-2j 3 jJ-clJI -ULojI ^_2 LiJJ^j < ilia II i^&jLLajJI 

<\ \ U S>X II ^ I 4 1 < <<4 \ II ^1^1 3_o Jl^lIjj A _iLx^VI Ji=L^L 

3 1 ^li 3U < J_aiJLj . neurodegenerative disease ujSLaU) 


iLAi^L 


CjLo UJ ^jldl ( j_o ^ijAJ La J- laAj jJI J-O^l 3 —LLlUj 

^ijtjj ^.Li>jj cjjI^ 3 ^ <^-Sj)I * 11 -LLaj I i aliLdLlj 

. 3^91 ^->13 < '-L-^ 

Ijjj Ldajl ^aS <J^Ill < 11 i^JI j_<-^11jl 1I ^jji 3 ]-^ <<dJi ^Jl <iLdsl 

.<ju_uilll AJkLs LL^)U ^ <^1 -\ »Ti 11 jl JjlL-uVI JjJ jd 

L^-SJ-A CjL-uIjJ d j-jJ CaI^LJI jA» ^ <SjJJ^.^I <JjVI 

cJlj3^ll ‘ c ^' L5^ Lj£.L_uJ SjiUJI CjLujiJI Cul^ I jl La <jjJ«_a 

■ 4-Cj I 1 1 jj a Sjj (^ ^ jjJljj 3^11 ^ i^i 11 11 


L^_»j 3^11 < *^- LL ll lLI^-j L^jjj 3^1 o Li a. 31 3' u — 0 

pLclLlJI 3» ^ 3^ J-^ -daLajl ^_d.T'-da .a mi ^U 3jJ_<-uJI JJjxj La 

Sjil^JI oLu^JI ^CJj S3>° (Sj ^' 3'^ IjAdu^l 6jJJ2wVI <JjVI 
L < mViI 3^Jj 3°^ dna 3-« 3^ l 3*-5 ‘j um P in 9 genes 

dil^j 3 ^ I—iA ;1 SjjLsj genome ^,„\i^ll 3 —a (_£j3.1 3 ^La 1 ^—j 

3 ^ J-^ ‘3L^VI (j A *\ . L^l^ ^Lli^ Jal-dti ^ CaIj— J iA T a 

• 3^La^| 6 jjb Sj(jL^_a CjLlaaj* 

/ 3 3 

<jjLLa CjI— ii^l 6jjfc CaLJLjlLI culaj^JI 3l | ^-dl 3^ l -^—Leu 
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Lu^Loj L>}1£ <<JU^2slil <LiaJI CjI J w nil ^_Sj 

l ol^N. La^ 2 >J) A^>^. (J-OXJ J AJ i <J <JLi JjQ LaS La <_3jJLX> I 

*nWl ^J-C 6jJl£- ^j-o I £^Lo jJl -La _ LoJljj (JJjjJI j^JI 

cAn^ ij jumping genes SjaLSJI Olli^Jl Lg_A :^^kVl 

Lu ollSKlI ^ IJJ I £-JLO^. 1 xLolC Lfl xlc jjlLaJl 

^l^. SjjLa L^U CjLjUl^JI £> j-& jjuOJUiJ .^L-ojVI L^-JuS 
j-*j) f J 6-° c£j^ '^- LO 6—^ 


jjj_i CjLjuui jj_> <2>_° L>^LAJI <jlju-o^ La | ^\a \ IJ_ 

. LiliLLJI &J_A _o Qjfi** _<_aJ^Ll ^-AjlUjJ) J-oJlJI 

^Cjj La L-Ol^JU_U Li 1 X^i \| jajjJI CA^LJI ^yA J-i JJlJI *kJJiL> 

j — epigenetic changes _II^litl oVj—lLH 

dLljj) -Lai jlIu IjjuJlj IjjJI Cj^ _> J_a_j 

ol j-2^| <jjJ L>^ (^kW^ Cjl-Ipj^J ^llA jl J-SjJ 

. £j[\ \^k. II ^_a <l=ij 3 11 CjL ajla.ll jjuJlj 
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do I J- - LlxJ I I L& - LJJ I 

<Jl1jl2>JI 6 jl_II ^-9 ^-Zad (j_° (JdJUO I_^JLsI^p 

(^j\ \^d1 <> I 1 I d-9_ <Jju^ I ^xj ( <jo LuJ I <_ j j) 

(£>=^ c^l J—‘ J I 

^_9J . (J-OJlJI 1 ^_sLLjI j I 4AjL*_a Citing (Jjl* <JjlL» ^^Aj 

** 2 

UjjJJO bj) Jl^ a Till 4 - 0 1 O 11 ^IjI dJLJ 6 j_& lo-alol 

<<cJ jj\\ \ K ciLo> eojL^o ^coLo ^_Lui l>° lj -^1 SjjjlLLI 

(j\ o^-oll (j-o (Y) (jr ll^ d—uljjX LcALJ I—goj j[ 

lo^Lk. jA.lj J-oaJI L^li-d^ d Lli^. (JjL*_tIo ^_9 ^ un 

9 

^-S ^oAll J^lj_LaJI ^^ J_ 3 J dJj J < 6 JJ_:^-a 

. 6 jtc L^-X-a <JfiLajLa SjjjL^-a lo^Lk. 

4_>l d-ll ^_9 d-L^i ^jlII <<dlj_ TuK dl1> dl^o I J-j-Adj 

d 1 <4 oujt^^l -Lai <_uj^fl JjlS ^j-o uj! ojlj ^j 2 a 9^_» 

(J® LJhP -Mj • 1983 jS.1 C. Jj^i (J It j^VI _>iJ ^ 3 

j-a-ojlSj V ^JULaJI dl _ olj(jJJ Sjifclla ^1 4jL~a.^L 11 dl^X _ <_oJI 

dLAtUI ^j_o 1 ^ \& IjdC LAj 1 ^J-O_JlO Lcol^ <dLLoJI ^_lc 

^ < 7 1 \ 1 1 I q \ a I r\ \ 4 _i^dl 

OldU < 1 11 jdJI ^-l^. LfloU^> 1 ^-9<dljp \ vKdLa>dJdl 

jxdrd_ <-oj 4.11 ^ _aij ^transposons (oV j-^luJI) 

DNA LijJI ^j-a dLj^oJ s> HI ^ ^LtaJI 4 J| 

d i.l\ 1 d I_ < - <J lj^ (jjd dilj ^Jl 4_al aAI .4 J A II 

da Id 1 11 jU I ^ 4Jl^cJI j-t-^aLlsJI 

^ mill 4dj^L> ^.drdl_ <-uj ^jlII retrotransposons 

^IsIjlo ^-9 (jxiL_uJ jVI (> 4 —-oii C>^ 1 J (i) ( 3 *-aUI^ 

V ‘dCj-^jJI dlj(Jj(J^_odl jlJI 6 J_A I . ja.J) \ v^k II _o 

^c-calj l_t—ul—<—<jI ^ <4 jljLj 4jJI JjjljlI 1 ^ aul9jI * lojJI ^jLso 

^_9 jljV\ a<iVIj 6 j^. ^ II £c_<_al!l 6 J-A 1 ^ 4 n9M 

. lojJI IdA -U ^ r> Lo 

^jtti til ^j) \ b 11 ^_9 4jl£.^^jJI d lo^jj)^ 111\ I^)Jl 1 I J^dLo 
^_9j .iiSllill lodJI 4 j) <dl dJQj) \K nil i 9 a^\ (JjLso I_o 

jdd ^^lllj < (0) l idOS j^_SJ,I LduLii^ <J jUII 

loj ( j-o %2 ^j-o J 9 I _<_u _ Joj V <25 000 j)~s. n Lis J J-C 

descendants 0^1 \ \ t n ^_9 6^9^JI dllx^JI L! .dLodUl 

dUJ)\ \dJ)-C ^_ jlJI 4joI JjJI ^JO^JiJI _calJI ^ _I 20 

4-aaia.^ dLljl£) eukaryotes ^^-djj-^djVI d>_ 0 dtdjl^ 

^_9j ^ULMd. _jdad dlo_<-djLJLX> < 6 l^jJI 


<Lu_i^. iald I d~° ^- J_ 


ANCIENT INVADERS (*) 
ears of corn (\) 

J j j-dc. ^ o.v-d do. < _Id :genetic mosaicism (Y) 

d a h a 

cut-and-paste (r) 
copy-and-paste ($) 
our protein-coding genes (o) 


-uj>xi- 

V\. 

cAlb^j^jA\ ^dd cAd\ Q^a_i_£adlA 2d_u\ <^^> 
d\ j^\ ^Xc. ydft ^cAib 

,\_d"'i3^21 a^.^^A\ cA-i-u\ d^Vi_u f\\ 


kVjssow R. ^\uo\x\ 

'_d*X\ ^ '—X~> A^-\_i_u_t X\ b > 1 A 

. qV-lj.^ Vdj^dA\4, 

A-^-c. VUsdi 5b\ 

.2^ 3 2.W2. ^jAc. do jdL 



,J-a£. d X t^Sl^jJI ^-9 lojJJ 4-Lol^JI 

-Lslaj 4_cujLo_c ^Jl I ^ a 9 Jj < I ^ §'\\ ^_9 ^yt \X~\ ^ _jJI 4 \ IA 11 

. IgJ 4 c < a 4_IaLoxj 4 \I -k \ 4Ajld<a <dJ_$J_cuJI ‘ A 

^j-a dd»JI ^-9 dld-L^JI &J-A d J-C (jl J_9*xa \j 

4jl9|jJLj _ i_u*21 d ljd4Jl ^Jl ^ 9 < A s \ ^j\ c\ \ L^ldJI J^l^l 

4 \ \ ts \c dloljLa aAL 4->l xs^j I 4jlLL9j 4 \ is~\ k aV 111 dko-<_uJI j 

, jl <lma. LjI^-o 


LoL^jI ^_9 L^oJ| I _ iL-<2i^j ^xJI ^dliill JjI lAjjId j _ 9 J 

Leo :jjfe jd.1 Jlj —ljj ^LcJI JildJI CA^I l. 


Ja^^d L y* ^-toLcul Ja^y —juj 4_i£.LcjJI 4 0 \ L>^ 11 4-c^l_ ljj ^j| 

MM II) j^Jbjdl 4, ile\C do-a_ ljj I jLoi9 < c. LkJI ^ \c_ JaL^aJI 

L^clX jjo <d_ixj La jlj-co_cuL ^jjl evolution 

<(Jlj_caJI ld_A 2>^ 4_jjdad iiU.1 dLJ cdLuoV LljI j S^jljl^JI 

*> 

j^LajJI L^iLk. d_2b- (jl (JdX 6dl^)jLa dLu dlLu& ^jl _9 

L)l ^ _dj Lh° dLuLaJI Jjl9 £ja JjjliJIj ^^XjJI 

j-Jj _caJI k 9 \\ \ 11 4_aj*}Lll 4jjj_LI 4iuu-<a 4 jl^JI dl _ dlill ^Jl 

4, daC ^jl LJ AAyd LlA _aj .^^-jldJI JajL^-ll dl^AJLjLa £__a 

jl — ^d^IdJI dll-LaJI 6dA d9 n_cul La_d) ^LdjVlj _cajJI 

>2 

— LAoI Lr eu<_aj La£ mobile elements 3JI jdJI j—uoldjdl 
<J^I ^J^fl e-ldj JaJjAu ^j)la\a ^yA 4 \ 9 \\\ 11 l_AJjl 

. 1^ dc ^yLaAj (^^l ^>LaLAil 


j\ II ^_9 cJj ^.Tx 4-11 ^-t-£aLl£. J^-y -ja 4_1jLLII 6^^9JI 

^_9 dJ-2aJI ^j| J o . £ddaJI 6^y^9JL d <-u_d cJLlA^ LlA 

^Jl ^LajJI ^_9 Ja tiuo L^Al <^o-ajaJI L^.I-9 Uj (> oVI 

<dLLoJI ^_9 6j 9Li dLo_a- t 91 in^I ^ao d-l . J_2aJI I 

*4a ^1 <eL_^ f>j <0j— i-4=j .J> ol J—^ 

^£-9-9 . 1953 ^SkLc ^_9 LjJJ 4 2a.4 jlJ jjj-L-^JI 4 \\ \ II J j S 

(Tj-a] <dJ j\\ xK dLa .B> dxlk-^w^f Cj-*j a Vi * 11 ^^jLII dl,\ i* \j 1 
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jumping ol ii^JI <-uL» eijjLi LajJI oL-JI jla 

jji, kia ^jls. Sj jla CjLu^, l5 j&j 

(^^.1 genome ^j* jSlal ^ Lgdl j OL-JI^IU 

diijjjj-i_<_uj|jlll_> LAjI SJiLaJI oL.\i^JI ^»4_u4j . LiMa^JI 


^ laid ^ ^j <retrotransposons <ac.j*.j\\ 
£Sl» ^^aJI S jjLaJU CiLuaaJI Lj ifc jU^VI (_>^l3U ^ Sj-jj^JI 

jl (jSLaj LfrVvlj J^lC ^1 jj £ad>j l^ialx (< _ r _U. 

Jafc jJ-lxj ^ dJ j JMd. j* jdJaj CaYLa- ^^saj l5^ 

^i£. jlbJI ol jjJLUI ^yuaaj . L&jjiuu LMaJI ^d__s_i 

cJljUsjJI oLuLu ^1 jd.1 ^ L>M^JI dj—A 
.4-LiUJsl ^jIjoJI Qo ^»-~<yi Qy LajJI 


iilaJI ^L-u.<ij| ^r i <iMI ill as. do^a 
^lm n< <iL> LjjJI CsLlII^L a (_£j^l ^Laj-iC 
j^a.L$_» 5 j.i4tAJI (^jLa.1 Ljj JSuJj {S l£. L^uoij 
.3 _lLsJI LajMaj'i u <i ^1 SI^aJI ja Lia.M 


Laj_i£ J^aJJI iULiC Ijaa 
3 ^i <i‘i ^laab LjjJI jajia 
l^ia. ^ Udl (jt 

jb*^ 1 

jabi JJU ^ J'" ^ 11 j^a Jaj^a. 
calJaala CilaaajjaJI Jaal 


i**<I *n a. I I l a 4< 

(j-ii-^JI J^SJI <^i (3aal j^M) iaaaaa. V £alja*a 
JJ&J f<LfcjaajJI Calajjja^ualjaJI j-aLl Ladfi. 

^ I c d i, ia\ ^ I <.i i"t .n l \ i‘*<l *1 o't /* 2 < t^a 

^ |jjja-a <ui Ljdl ^1 Sj^jUI ljj JSuJj 

QA Jj^'Vi illj^aJI j^Ludl a>jAJ .jdl 
.t -\^lu {J l£. jJI-aJI £Laj ^ dlla^ 

dLuS-jX. idLUl CjLa. jjjJiJIj CjLa^ j_u jJI ^jAaij 
.iLaLadl ^al ^ill j-a it j ^ ^ ^ ^ CjLlLolxJI 






-■M 




(oloj^^ojj^JI) 

.chromosomes 


© 

(^1 LjjJI Sj-t-4i^ ^ 

Jdlj So^Luxa CaLliajj_> 

Curv i LajM _>J \'‘ 1,11 

LjjJI Sj.i4^ dJj jju 

CiLjaajjjJLa J ili^l 
J_d l'< O-lSaJja ^aJI 
^1 JjdjJI J^Ua 

.iilaJI SIja 


ilaLobla V ja-jl^a :i^_uaJI 
i ,jii (Saa^lj iuaaa j-a ^aal^aJI Caluia jJIj ^^aai. 
qa ij\ 4 r<jajljLaa (jLal^aJI jajd^l j^aa-a 0^ SjilUl 
.iaLidJ ^taaLLLa QLCLaaa ^JlaJLaj <^aaaaJI JsLuaaJI 


Copy-and-Paste Genetics (*; 


JS^aXI ijA 
iilaX. Ci ijj-a. jau jjLa_a 

a>aA Cu.^. <ji^JI 
^ (juaaJI j_iC iiiaadl 

forebrain ^jaII ^Udl 
^ULI ja^aa. 
^JLaJI oat Lai .^jdVI 
(J^jlu iiLajdl &jj£> jiaa Mi 

< JJ^ Jlatdl ^ 

iiaiaaA LMaa. 
Jilala ^ (j) ‘iiiicu 
Jalua aai. ^j pw^-JI 

Jlatdl (ja 
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(jj& a double-stranded DNA S j.i4iAJl ^Lu Lij 4A _<_oj 

f- J LS —* ^JL>^ L1 <3-^^ UJJ^ cxdljlJI 

J_zLij . ^-l-ajdl 4 daC J_ jl3 4_l 3 Ci-aj 4 jIj £._3^11 

reverse 3_cu £<%* 1) <<mI 1 4\lac <j! ^ 1| llA 4 

<i^JLo ci-v*Al da < L^cJ) ^1 IjjJI ^ <6J_A transcription 

^jjj j^ddl ^j£- <jj_SjJLJ La J^Ld ^j-a dljj <^jjjLjJI ^j_a ^ iV\ 1 


L^-Ht J 4_dVI _<-u_i ^jjjjijjlaII lj_A _Cj <HIV 

^.JpJ^k £jA Li J <d-<_aJ ^^-Ll ^J^.1 oU1 <_J—jU. 

<7)-a ^_a^l ^_3 4j^-d ^£jJI j_aVI <4_i ^-oLidl 1_JjJI 

. 4_i 4-il A^al l Li^Lidl Jp i^k ^_3 jXjljJI ^ILulL-uVI 

Vu V retrotransposition jJI 4-liLiU {J\ Jaj 


Jl 

■ <A^VI Ll LJI 


^ aA3 \ La_a <^c \^k . 


U 


D 










1^1 < 1 a ,U| ^ 6^^JULa tc_ 


Laal J 
•lid 


Cul^l dJ). a < < <£t-mill 6ii^ 1 V i^kVl ^jAa i ^.43 

J^-3 ^1 <4_Lal^ ^| ix-oJalj 

<6JJJULa jcJiLlj dldl JC3 d-lj £_aj 


J—f- 


^_Ll <<jA.ljJI ^_11 1_a Ji\« 3 .4 il A 11 

^ Alda ^-3 l^-iLa Ci J-^kli <JI —111 Jaj -<_u 

Sj^Lill <S J-A Jj) i ^1 a i Ci i K QO ) ^ ^ 

^ I JjlLj C3 CjLjljuiJ^)Jl 11 ^j_a i 3 \"\ A a J_i J_ 2 s* ^^ Lij| ^_1| 

.oL-^jiIII ^j-a organism (1 _i^. LAjLS) LiuolxIa j xAj 

^Lij| c_Lsjj j _i ^ aA j) al 11 Ij_A d)L^ C-S _O_ 9 J 

^ (^dJI Li jJJ I CjVL^. j . <1- \\X i ^ 

^LaLllI _ 2^.1 -Lski_<_u_> ^ji LL>j22k <Q\ a ^>11 

J-Je_cd 4V\.aj LiCa) promoter jjJLaS <ia jLlu CS-i 

^1 C3_a (^l) ^ \ i ^k 11 ^ \\x'\ 11 < J**-* (^ ^ ^^ j i^k 

La^ — dll J 4 -jul3Lj La_i ( ^^L^IjljLj £j\ 'y 11 ^jL* (^d-11 C/_^ 

4 i 1 A 11 (^- 1 ^ jjj a A 11 I ^-illL Jijju C3 ^dllj ^j_a — 1 _J 

>2 

jl (d>J^ 11) cj-° 6 jJJULa ^J,—SLal ^_3 1 ^ 1 aC, Ll 

< L*_a 1 a ^ \ K ^_3 ^1 4_LcLa jJI L^L^Jl ^j-° J 3^ ^-3 

4jl1c ^jJ}^ i * “t La£. LK t ol^-v a ^LaJ JL^ ^j^\ji _<_u L\ lie 

-CjLijJ^ Lxdljlll ^CA^jti d>a ^JJ-! 

L^_jl_ t!u ^j-a 4 \ i i^k 11 4 jljI _t n3 \ j. i 1 311 6 J_A JlLa ^jl ^jLjljJI ^j£- 

^Uu^k (JLaIL^.1 ^ <jl3|^JLjlj-<jVI 4-3jlUjJI^ dlj) L n 11 ^_3 ^jl 

LjCC.1 <_uj ^jl 1 < A \ I L^_jl ljj ^yQ La^ <(_j^l^a^fLi 4 4 L 1 


a long interspersed element 1 p) 
cellular genome (r) 
nuclear genome (r) 
the cytoplasm (t) 
Ll DNA («) 
a protein-coding gene (i) 
the protein-coding region of a gene (V) 


# 



^Lll jjl3 u-uS jxx j& ^li CjL»^ ljj * 3 ^ 1 ^ 

.4jJCJI al^j ^ j_>j2k jlCa ^Jl d~4Vil jju jCCVI jjlIL» 


^Ljljl^ .h .h> 4_<_uIj^j j-L)^ e-u31 1988 ^.Lc 

C)L>Jjj i ui)Ijll 1 ^-a 6 JJ% a 4-C.j)a^k a ^j| < LdLLL u-oIj 4jLaL~v_i 


V 4_iLaj J^y^-a I_I Jjl 3 ^j-a J 3*i> i ^_ill <4_xC^-Tk^Jl 

^_3 ^_3jlUj JaLdjLJLi JjtdLi £A a*H < LjJI CjLUj ^j-a L^J 4_3 jlLj 

. 4j^JJjLil 1 < < « 4 1 1 


^jlCI CjL ijijj) i tinI^ jJI ^ 

<J« < 0) (L1) 1 cC^iaJI 2-4^1 




0 « UkUU 

II a— i-uLi c_3jjlj 


3* 1 11 ^yc 1 \^1 ^ \ \ La i3 <4 j_^ 3-^ 4 /^ l A 4_na_A I 


ClL)J)! •*• li S ^3^ I I J-A j) i al i . ^^_Jjjl 1 1 jp i^. 11 ^_3 (^Cjlxjjljl^J 1 

La_ij < Ll^. VI ^yA j ^_3 J LlAj LlA d-^J 1 4 a _ «_uI 

^)jLa — j CuJl (^d 4J1 ^2^. j A^Lj-d Ls^LL — 4 W 


4-La _ luj j_Cill 4_^UJI 4lJ1 encodes oj ^ _lc 

dJ-L-d (JJ1 ^ki ^J • ^U.jl ^L-U 

4 ila« i ^JjJI ^_Ll 4 a A i^- 2 k-j ^j| Li^Lidl ^_3 Ll j_<-olLsJ1 

4_»_3C3 < {r) (Jf jdL^dl ^ cdl^ 4^k 3-a —all! 

LlJ (J^-Ju (^Ic. Vjl 4_ cjjCj I_<_ojLL_uL ^LUl ^1\ 

3-a l^kV 6jjCi j ^L^j single-stranded RNA Sj— i4tAJI 

4j 1 ac. ^_3 ^dlc^ dllA ^jAjl (1) Laj*^Li ^"11 will Si^lll 

JjlS ^y a l 3 i i-u-a J-i J_ 2 kJ ^Illl CiLuuij^jJl ^ l_Li 

dlj J-3L_i CiLuuiJ^ lII ^j3ji j . ^ ^L1 LljJI ^lj^.1 jAa i 

d-L l a il x, a Jld^ (^dll RNA LljJI ^y& ^JLij^. ^-i^^-a 

l\ ^J| ^]\ |j_iLc 4-Lal^-i c_i^^ll ,J^j_i jLi <4_U^k 111 

jLllS^j^gdll ^-CCi j2kjjd J-A j JcilLLiJ^>dl 3-a C2kl j dLi_A 

. lid) L-t^a jdlj_a ^^Lil Cil J ^endonuclease 

£ i \ tz-ii 1 I_d Li L j\ 1 1 C^kJi ljj Li I I d A ^ jki I_a^ 
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d V II 

^-Ll JS _ Hill <LLa 1S-A Cj l i A Wi A e-LVcl «, 3, \"\ V fr ^-3 J 

^ 1 1 \ L^jAG ^j-Lat-o VilLUl 1 \SA VII a \* J) A 

£1 >11 Va>UI LiUJI (J-O 4 A^a Vl fr £“ bLol b-J^1J 

(j»\ is*>^ 11 JS _<Jij j .cj j-a! >11 LiUJI L^^ljjj 4S>1 ^111 

ubL1 fr^ i3 ^Jj) -Sll ^La jJI ^ 3 ^V^lVi a Ab U ^9 

Is LI CbLjjj^Ju-oJl>JI ^jI ^J| ^a _uu_i ^£bJI ^)-aU <6 b-ib-^. 

L^J^Ll I_uull >11 jjlVi 11 6jS ill 6>lll ^_3 4JLa_3 _Si 

ubL j^x9 }* <* J^Jl 61 a > ^Jl L-olj| ^\i Vii LaS 

< j-lLJI ^'- oJ <j* JUV' LS-^ ai^ 5 J —^ 

dbLjjj^l (J-i J^Sl 4 J aC \q i 3 * Lsjll V ^ jJI >3 111 1 3 

.^JLjJI Lu^ 

All JTUI > ^ 


<llll_oJJ / ^_ AjlA’v j^_L >1 Z^y 

, _ ^ L^jU I ^_3 ^i^k VlsIS >1 ^ LaJI ^_3 4_lC j_^jJI 


LS“ 

l$ Ac u-Jjt >11 

—auuJI 6bLaU (J \ 1 ~Vi ( >| IbA Ll*_3b Lsj >>iJI 

LIaJI j| b-C I J_i-dVLi L-fr_3 C.ou~\. <4_jl^JI £t -i-3 J^^L ?jC 




blbcVI 6,1 a Vbj < ju5Lllj c—J aJIj ^LojJI 4 a<<M ^_3 LI 

(jl ^-S d)_Ul JjH V 6j(J-i-OLJ llb-2^> i_3LJLJ 1_^ 

^J-O J J-C j-&\ 6 L^ll (^5> 6ul^.l J 4-^1 A Aj ^ UJI 

.j-i^llsJI 6J-A 

j>\ ^ ^\ \11 CjI il aC ^j| >1 LjlA S^Llu^M j 

dllj J>2>1 (J-^-1^)-^ e-Hil l ^ aIA^ £\ ^_3 ^-11 /*)! 


1 /Jl Loll I (J^-O | >J I J-^k. | »_) Li-oi I j LI _Lull ^ 1 c. 

aLiI ^1 ^— 3 — JIHI J-^—uj >£. — 1 »j 3^—Ul 

.<j t_>1 ts~-i S 

(*)<?^£3J| >1 

6 ^ 9 -A UIj IjOlI Lull I (jfi. —jl^. UI a u.u^i O-S ^9 ^— 1 ^. 

jUil 6 j-AlhJl 6 J_A I ^ 2 x 9 J_3jl 3LJ LI < \C.jJI <1 _Lsllll 

<germ cells 4 \ < II L»MUI oVI_=JI a > 

<J L»_3 Cb ll J^J (_ 5 -^ bJ 1-3 . lyGuu-OilJ 1 ^9 (jA a1 \ \1 

LiUJl ^1) 4^ MllVI _3 Ll ^>1 1 _a 

4_Ll 1_3 oll^ ^ 9 ! J_£UI j^Ll 11 ^llj) _<_al^.iLll 

V CblliuaJl Jbll^ 111^9 . 1_oJ- a£. ^1l3jJL Cb_^ 6 .JJ JJji-ll 

(5^1 ^ 4 J-cjl C5J-^ (S* M f— A 

(g 1 j1>j\c cfJ LjlA d_ 9 ^-» (j-1 j) a <<3 < ^ Ul ji I J ^j) a n\ 11 Cb Li^lll 

L^llJI ^_3 CjIjljl^JI -L >1 _<H ^ 1 ^Ha <<1 a i 1 

(^j-o ^ 3J_<-U Li 6 b-A (^JIa Ul < <: LiJi a n^k 11 

Cb^ 3 -aI <L^UI ^_3 ^_^_3 <^_u1l31jlII 4_ijl I_Ul Jil 



^ 1 ' ' < ^ ^ I ^jU Laic ( Lij) 1 ^ LaLuuAll l- x Hall 4 jlCj> 11 4 I 3 IIII 

_ uu Cj i,b-v-i V 1» <J>LJ1 ^ L^lll Jjlj 1 11 

^ J-2^1 db^)l - UU I Uj .^LUI ^_3 l/ljJ_^A 1/ — l 3 lVi.fr ^_3 


j2kl I j>al j JkU ^ 1 x^all <_uI Cbljb I 

Jill!I >C 6jjll 4 jlC^ 9^.^) CbLiJjJ) ^ * A i 1^1 I> 3 a n 4 ^ 11 

^j-a Ij^lU J^.IjJsI ^LjuI <jj-aUI _colU ^ ifr^. 

Jjla jjl ^ul jlj .<jla <A^.iLll >1 jil <SlpJI jjU 

<g-ualll 6 jJlC ^2>a j i I ^LfrjJI ub^bVi J-jLsjJI 6lA 

<IblLuall <fr i J311 6>U lj lLLla LsJ_ 2 ul _uli ^lll j-fr^fl 


^j-A >JLjJI jlc ^LaJI L^LlJ 4 \\ \^k 11 cbljjUl ^jl <i_Mill j 

Ji ^ ni i 4 j^ lit i 4 \ \ 4 i 1 ^s. Vi I ^ I 1 4 \ 1 \ 1 ^k \ 11 1 **-> Luu 1 ^ b -11 / **, \ q i LL 1L ^jllsljlI I L^j^jlslj *}£ a, ,,, a ^ a * ^ d 1,1 a , a , **< j \ 

. ILlUI JjlS LMUI 61 a 

4 jl^.jJjjuJI Cbl_uuljjll Salk J -^ alLi llj il^.fr ^ _Sj 

6 >d ub 1 j j ^k ll J IS*>J <Jllll JjLi uu < LlJ>jj lij V 

Hi!jj 6l_i^Ll J_idJtjLi llo^j ^ji _uu (^U ^l>lll ,-b-v 1 (^1 

< LMUI 6 1 a _ 3 VlCJ^J-II iJbllil j_uuJLi ^t_fr_uul 4 l>a_i 

j-u^LjjlII J--%. I ja.ll 1 frK U9UI J I 1 xV ifrJ ^b-uol t ^ la ^>klJ 

Jui% ^j-° cJ^° C^l (> 1 -Alb^.| ublfrjL^. ^j -3 <1—ujU j>-i Ll 

^J_G Ll 3-3 ^ Hal j HjJJI J_ulcik I L^wAj LlL-^.V b^j lb_A 

L^jlS Lo_i l_cbJI ^-3 4 l \X fr jkllo a j 4 j a xla. JI LMUI 

>11 (^11) hippocampus ji) ^ 11 

^lll J-A^fl i^HilVI J 6 j SHI ^13 \L JA 4 jLS^Lc ^ a 4 l ifr A 1 

^j-A jjSl j^l-AbJI ( > (Jj->1 LaJj Ll j-U^llaJI ^jl (Jb- A 

111 I ^A LU I ^.LaIA^LI Jjlil ^ 2 )-AJ . jX-UU^JI ^ ^ uul | £j_A 6 ^)JlC 

l^-lc uJoll >JI LilL-uuJI LiMUI j 33 ll 6 jaUi llb-u^j 


Jb-S-A jAj <L1 j-^IIjlU ^l_Abll dbb-^k. 80 j-2»-l < Ljl 

{jr^A 1 fr j 3 L-S^LlU^I ^j-A ^ajlS ^)li ? j-uul (S^J^ (J' a j 

^LaUI -lal <U Ja-^a ^_3 LyLil J^-L j ( L^UJI 

^LaJI ^_3 4Lj _<H Ll ^ ^lie b J d A \ A^ ^f.Jj La j 

clh° ^1 i La j-bbl ^lJ I jjl lllJ I ^a < Ll l ^^___uujJ I 

^Lc (e) Nature <1-va > 6>b1 ^ u-u>Jl (1 ) caJjiJj b^_a_A 

>lJl ^l^c 7743 JI I _l^LJI ^Vj)-A ^jJcl b _Is .2011 

6l>Jlj C^Ul ^Hjala i 21-^ Cb*Ui ^-S l-Ab^^J l^lal I 
(SjSIUI -Ll uul ^_3 1 AV i 1 1 uul 4 3 L\fr ^A^9^ 4 jl1111 

WHERE DOES JUMPING OCCUR? (*) 
somatic tissues p) 
progenitor cells (Y) 
hippocampal neurons (r) 
Roslin (l) 

j < Tm \'\ jfl-\n)) ^ya j_j-A «q\Suja\ oliAbAj_u)) <L_a ^jl ^Jl La SjLbi^fl jAr>J> (0) 
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l$ll J g. lllill 6 J-& ^JajLi V dlL ^2 < u ojJI 6 J-& Ci-^Jj J^2j . 4 ~s. a Jjla LI ^ t-^lic ^_1 c CuU 

^-2 ^JUL^JI J'^luJI 5J^3 jUlII 6jJ) A^ill ^j| 4_l_ul^J_ll 

CL^Wl 6J-A CiL."^ UK ^Kl_2 ^K I u t_3j-<-u ^ UjJI 


. 6 UJJ 


^_a U^-tlil 4 JLLa ^_a LlLij_2 ^_iK 2010/11 ^_ 


lj jjIjj 

U I jl t^Jp^s/VeCPT, <Lo_cul li.\.^ dlL_& j_:i;\\\ <iUf> 

. £^Uj_lL LI 4 \ C-j)'y ^ 11 4 LL1I ^_2 <4-1 ix a ^L1 

J^NV^CPT £A^JI cd^-aLJI J^3> i ^jl ^SjJL ^)-i J-ZaJI ^J-Oj 

cl jL*A| j_aij <Rett syndrome Cajj 3-aj^Lla uu<m 

6jj) as**\ C1. il411 (_' 1 is~\ s 4 _ ijjjLlLII ^UjJI cLl^L is*>\ _ a 

<^jJ I IjlL t_al_UK I jl3i jjs j . Lu^al 4 _jjo^. 

C LI jL i^^fl ^jA U^) \C ^ I C-lj 4 aj^LLa_1 Ja_i1 is~\ A ^ iJ^^yA 

I C$J 4jlUjj^JI — 4-ij) I -s. 11 C LJVI I^jaK 4_1j _<_u) 4 jJjLxJI 

(J^UolII 4JlaJ| ^_2 I^aLJl ^)| LlU^il ^_2 Luull JA j . ^j2ajJsl 

u* i3*b^» ‘J—“Uj uL£* l>° ‘^J 

^J-ll ^a^M cLjj^l ^_a LI j.i.rVix II cljj^- J J-C 

1 4jJj(j-i_u-a Ja^II JA I^aIaJI cLjl^JI ^jl ^Jl _tlu 


.^AeCPI £rv^JI Ij-aL ^j-c 4 a^LJI jLVI 

^A jLjjL J 21 ^11 I 4 \ < A^a cl il jUdl 4 c2j 

Sj < <1^ 11 ^A jLlil 4 jJ_lUI 4_<_ul^j3 <L1 J ■t.rVia II -LI_<Jul 

cisitK < Lijjj^j^ju-iJL yuLoa j<aL_Ui jlt£. 4.i^-i^>JI 

<l^lU yi^JI j_^LxJI j^.1 oUII^jlo ^I_III ^_s IjLj^ 

^JLtlil 6j-tliL lc ^)JlC CjLjl> dlL lA ^ 1 LK . <^l 1^1 ^J^ol ^s. ,<tib 

jcsJ 4 1,1 oL^KlI j_ ^.1 _till LI ^_t-£sllsJI ^ji ^Jl 

<((J^jjJI)) L^-JlS U_> <4jlcU jJI 4 iu-2a jX I CiLljL I 

UsJI 4-i _al (^3JI jj jJI 4 % \ aL ^ ^_a ^jl ^lx 1 _II 

^Jl LjjIj J_i 4_i_mVdl (j2ilj_o^fl _till 4_II^JI 

6J-A £“!}Lcj -till t-J-dl -ctilj Jll jL jU-j| 

. 1^ 1a 4_iLjJIj CjUjL aAVI 


^UjJL 133U!I o 1 


^_a Cv^ill 41 i^)I^-a ^jl 


^Ull —!jjj cid^ o^ J ' -f*'—6J—Lii. 

4-jl^j^.jJI CiLjji^Ji_ ojlIIj^JI 4jlS ^L^C 1 J-1C ^jl JjVI 

0) (SINEs) SJ.^4JI 4lxt^jXI j^dUxJI ^ . n,L <3j^xll 

<j) iAc 15 000 *_)^L_>U £±> l-^-sl_tiilKI ^J1 lj)l ^1 

4-C.J) A^S. A ^yA C^3JI^5 < I ^ 1 a ( J l_x_l) £^1_! I ^jLl I A 1c 

6Jxaj ^tl ^jl _<_U _1 <Alu ^-d-i| J i^>Ll£. ^_a i_al 

. LL_i ^UjJI 

l ii I a jas LiU-j) ^_a I-^-jJI li 11 ^>ja ^1 ^-lliiJI Ui 

.J^tll ^Ll ' I u-^c^3JI U J^Uull 
jLlllI JKcij (jA-t-^L^JI ^ji 4-2^xi Ua UiLLil^ 

6J-& ^jl j 6 JaJ^. Cl I 1JJ>! oJ^3 Uc I ^ y 4 —csii ^1 

(Jx a ij I j_i J_2a. t_ajj)_LJ L^ iA^xI Ja a i _^211 4 -J-axJI 

J^ti, s ^-ujjlJI 2)U 15) U <d i^>alml L jjl SL a <^_ujjjJI 

LjLa ^jl ^Lc ^j I o^ ^ 1111 U^-sJI ciU2aj a j 1 

^Li ca <( w j'2jjJL jJI 4 -jlijjI jx_i < Llljj (Jcxll 

jL 

^_a ciIx-oj j \a jJJ 4_aILil 6L^Ua. ^_a IjL^ 

Ijkl j . Lu^al JCxll I j_a > a« iA ^Jl (jA II 4_ aLl a 

ciLjj^l L j)\ \ 1 a ^j^ULc U_a ^j^.l'1 ^ j ij^wlII 


pUJjtS < I^ IaIKj 4_jlajcKi Uj)Ll a 4^jI _tii-c t_iILll U_ij 

^U^il 2)Jx_>tL U Ul£ ^jjjJI <^Ijla < ( 4jlS^L-uJI 4.,i.u,i-^JI 

^yA iLjL 4 iIa^j Cl 1^)1 al 4JlUlll jUl Jjj| ^jA Cl Uj) A\A ^ Ic. 
4 juuuJI (J-ol^jeJI JjJ J_iJ_2a-Ij 4 \1 \^>. 11 Cilj_ jIGJI JJ^-l 

. ^Ljla Liu^a J JjLt-lJ I 1 ^jl 2 U_i I dill JU _till ^_a 

Ij^aLiJI cillu^JI (jl _II jji _till cjU-j^I ^LLl J)l 

JUKI J-X-j CjU^jul^-11 4_ a jl 4 1 1 a c *1 ^L _al 

^jl (JUjl^.1 £yC. 6jU. CiVjl_(-til ^-jLlJ Ua <^jAjl^JI JS_till 

^jl_a < JxaJLj . I _il 1^. ^jajliLula ^^LUllI ^j\ _Al Jill _ Kj 


ORIGINS OF DISEASE (*) 
short interspersed elements (\) 
cortex regions (Y) 
oLill j^JI A flic. : jl behavioral geneticists (r) 


^jl JUlLa-l IjKa ^Vl ^ILa- Ljjl^I cJ lj U_a <6 JaJ^. 

^y=± \ ^ys^y^A 4_iLla_i 4_a jJLa ^jlC j I I J_1 J_2a. 4 juli ^i\ JLallVI 

. 4 ^^ 4_La L r\ 11 

LI j i^ilx II -LI_Cil I3l (^\ <c_jl j _ ua LK I jl_a 

4_aKl 2)_tn^-Ilj ^ l A-r^aX II j \^ ^ II jaJxl jLjjL jl Jj_i J_al_£j| 

^lc. jljlc LjU-jI JjI t_aj caa t^t^jUJI 4L a 

6J-A 1 ^ 1a ^jJ^Tl ^ylJI 4, 'WA3( II CjIKj _tiJIj < jlj-WI 4 JlaJ| ^j| 

^,1 ^ 4jIU^. 4ajj^I I t_j _ Jj illj J ix 11 <4 jlaJ^I 

. Lli^ ^>-bUlA (j\a I^1 ^jJ 

olCJI ^jA ^jKaA J JC ^K I ^-JLA^jJ 1,1 \C I_(-ULA I^1 LJj V 

jj j L^J Ij_aL_!l cl_11 ^ 11 J^al _ill 4, i x Ajcll 4_ocl jJI 

<j_tluJI ij^A Ij^^jil 4jd.UjJI 4 j2JLl 1I tUil_!Lkl ^_a 4_ijJl 

jL —uj • LjJI ^ LI j-t-^UxJ) jl Cxi <-J—Lj 

lUiJI j.* cUj^lx a ^ja UijJ I_ a Ll>j ^1 L_ajl$JI 111 AC 

^jajI <IjUi j I 4-x_aL Ijj_ u^j ^uLJI ^ja ^ U^'21 ^_a Ij_Ijil 

j^.1 j_La U-^kLJI 4lji_cuJI jULlL JjLajJI j_ij^JJI ^jl 

6^ ‘ I——>-41 y ^£,1 i^l—; 


Jl 
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JlVI ^_k. 6j_*j^JI ^Jal^il (j| 4jllid ^j\£\a 

SjjLUIj 4_*JLJI oLjjjjJI ^j-° J)^> ^ [j _ t - 


Lo I jl 4jJL oLiJJ^ ^.1 o| I lx x6 Jj J^JI CiLI t T.VsV I 


-*> 


>lj-° cj-° ^Lojll j—i V *1^1 o^^* J^- 


jjAj 


t ^£^_&Llo_ 


<j>£. J Lx-oAj VI JJLi ^ I 


^ <liJ jlil <^>JIJ 


a^lAJ 


Lj 


S J' 


J_za. ^Jl L-Vjl^ 4jlLl*_> 4jlLl»JI 6J-A Ijj^jjj . (JjlAL-oI I 

6jlcL 4 jlcLl 1I I_J^LlJI LjJI ^ J)I * I_ojlc Cj J-^I i La 

< jjL-cdsI a.L- t 1 1 ^J_c <Laj)lVir> ^cJljuJ 4_ 


^ji^| JdLa jl_CLaJ &j_& J^cjJI <1 _ ilo-C ^ L^Ill JJLJ - 2^_> 

o >2 

OQIlSJI) CsL-OJ-^Xl 5-OjLLo ^ Ic. Ij JA I jl xAll 1 

l^LuJ IjLcJ J-o*JI a!» pathogens (2_ci j^lII 

. < 1 ^ A < 1 \ 

Ijl»J I ^jL An < 1 \~\ \C 11 \ X i i 11 I jj& ^ JjL* V La_»^) 

«jl (_gQjp a AII ^j_o xdjJ_<-dl ^jJuJlI CjI J^.1 (> j_o LI 

(^ o' Xi ‘ OpLlll 03^ 

4ljSl La j _A dJj ^_k. J *>j • L^ldJI (j-o J_ >JaJI 

ti^LU jb—1 = ls-^ 6 ^ 0 —° ls—^ buO 5 

cjIj^.V La£ da olljjji^lll j^V <a 5L^UI c*tLqJI 

.collijp^ll &j-A dj)Ixo ^A T^jLlj 
6^JlC o I 6 ^)^aJ I 6 J & ^k-C J-> I ^ ^ 1__ 

LI 6>-alUI J-^IolU 6^_^^JI <J^JI ^1 oLl^l 
JjlS Cj< _CJJQ JJ Clll^ ^j—cIuJI ^J)\ v^. II LJU. <iolsJI 


_<_u ( j ( ^jlLo 2.7 ^_^Ls 
,_yl»iLl 1 _x^aIlLI (jl-<-u£M J-OJ 

vl A~rVI i j .v.>II __ajl_ uu\ <jls I jj (_^jJI cjlSjJI j &tj 

^1 dlJj j, i_Jj ^j_oj . olo^^l 

LI j_t^allxJI ^jl JIlLlI (^l^)JI (_£-ll ^jlsI j ^ _q isi \ 

c> ^Cj i_qj Ijjl^ ^_Lc CjJ^ l_<-u jl oj^ o' 

<J_<_oj l^jla jal 2>°o t<W \IL <lLilll oL q^JjlII <i _^JL*_a 

<jluljJI eOj^isJI ^-Jll <_arvllJI CjL uk^jJI < ^ ^ 1^-0 ^-lc 

jJj! LI I^aliJI cjILl^JI I j5Lfrj .(J_<-^l^lll <juI.IjlIIj 

I A \Lc.^ j^isuJI JAj ^ xjjlj dLj-Iu 4_ill_o_j 

■ . JjaLsJI ^jL-ojVI jl£. ^LiljVI j 

our psyches (^) 
our evolutionary forebears (Y) 
c_jLCjVI j) natural selection (r) 
antibodies ( i) 

- j>jl jIL-uMJ - 

LI Retrotransposition in Human Neural Progenitor Cells. Nicole G. Coufal et al. in 
Nature, Vol. 460, pages 1127-1131; August 27,2009. 

LINE-1 Retrotransposons: Mediators of Somatic Variation in Neuronal Genomes? 
Tatjana Singer et al. in Trends in Neurosciences, Vol. 33, No. 8; August 2010. www.ncbi.nlm. 

Scientific American, March 2012 


» mLII CjI^jILj I/O J_ 

LIcujil 

^ ^ UaljV I ^ j) a7i\I I ^ j^klJ I J-ojlj I j 11 : (J I I ^ q \ \j 

t J_I.lj 4_ajIxJI CJL<_uI CjL ali^o <Jl3l 

^LllJ \ IJy^L^JI Cj l \ \ 11 ^jl J Loji ljj V 

<_>UwiU S‘ilijl£JI <jl1jl^J| (_j j) \* II 6ul^J 4 ^ \.c\C. Cjl^iLi-<£iL» 

< i\ 11 » 31^ \ I *^0 ' i (^J Ip *nll I JLA o^ 

4 \ x <iI Cj \ \ \\ 4l^> 11 Cj1 LojI J ^I^aIj I 

lHU^LJL^ jLijjl tll^itJI ^j-o I_ 

^.l X <»^W 1 ^ X n \II ^.1 | .J^IaII lljJI oJ x7<\ 

Lxj_s 4_i^l^JI IjJaII jJ t^i -J <^^qOjj^LCUI L^^L-cul 

d.\\\ -cTt 1 ^ I J <4 _IIL»Jl 1I Cill^l^JI xA^ll ^ 1^. < \ \ 

^l^I-ll .^ X \ 11^ C o-° ^ 

cjLjlIVI 2)-° 4_^ H_dill j^. ^ xA^ 

^IlJj^ J—xlij ^Jjj CjI ol J^l ^-k: 6jjUJI 4lSjJI 
cj- 11^ l-°o <—ui^ IiiU^Ijl^ <7)1 L Js \i j) \ \ s .(J-ojlJI ^-k. 

x^a Llxll 4, 11 4_IVI J C\^wl 1 Cj V LJI (^1 *_i ^Aj 

J_^.l x7t \ (^jJI < IjljLL» ( 3-^ JalAaJI ^)J^)JIjlI LI 4-jl£.^_^jJI 

<L1 Ljl3lJI JL-k. Li^LlJI dj)l x << ^IjO 4_Lol^JI « sLi x_uVI 

(7)-0 < 4AjLs 4_J Ll 3LJ 4 L t < A A LsC v ^~ llI jl^. I 1 ^ \\ £\"s 

^_x-xSL jlJI dll (^.1 ^1 <^kJ-J ulcJI ^_2 (Jj^jJI^ J)_ldl 

.dJj 

cj kLull JIjo ^Ijl 9 ^LLoI^JI » jL x_uVI jx^-s. \j 

4_x^^ldILx_ul (7)*^ r> \ j^\ Jdj dllA <^SjJI 4 aJI _<-dl 4_ilicdl 

(7)1 ( 7)_a x^la II (Qv-s. J| 4_Jl (J_a^s^I 11 (j^JLSjJI JjlLJJI _o 

C.i.^1 (^JjI Ij_^0 _ < " u d-° 11 6^1 

L^LL^iLcul 1^ Ls^Ll^.1 4jJLc 4L\.a^ < 




x stress , 


-uiAd 


jL^^U 




oLlLlJI 6j_ a £\x$ _» 

O! O) 6'^J' 

jlj_aj x(bell curve ^J^-d jl 

(^_a lo^1jL^.VI dJj jo_ 2 ^ ^jt3_ L ’ tjL ^ cjLJVI (jl 

2)lj-*ll ^dl^a 4 Jx. j J r> La (Jjua I ^Jjua x4jljI j u'iC Cj LJ] 

• L1 

>! 

(JViYi ^lll 4_Ajjkll jIaII 4jljIj _Jodi 4a \ \HI (7)| 

^® ^-11 6*^-° 6-° L1 j—“^ bxll O 

(jU Xol <AiAaJI (^3 j—X.iaJI f-\ S', 'VI ^j) 

L^LJI jljx^VI (7)_c ^.Lc-1 jjl^Li 6j£.L_ull olj>JI Jo^ 
<» .'.'^l l <ialj^> (j 1 6^ 

^jSl ^1 t ^lc! x 2/ x^i-s.II 4 jlL 1_x_dl 4 juu-ol*JI L^ldJI 
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Jflajallat 8 n jIjjaji 28 ai=m 

ai#loom 2012 (JJLd^UJLUC) 

'^LtaJI (jA Jila j;dS 

oV^^A \ 3 CiVj-u\_i_i_u\\ <£.\ j^\ p\ j\\V\ q\ 
\ ft ■ >V^i A_d\ \ ^ <vw\ , Jj\\ <o\VA\ ^>X X«C\ V^Nkeli 
.V^dcd ^d\ ,^\jaki\ cA'jVL qX dlk^ 

<^aj j .E .M> 


f^\ 


3JL*i j*£. 3.1 ac. 5o^U,| ^1 iUjjJtl (jA ScAo-luVIj ^jjX^VI j\Z Lit ca 

jJl£- 4jlLo£. jJb ^.laUll LjljI (jl 4U w <n 4 jl> 1 CiltLc x k jl 

dliL^ji_cul ^_S klik Cdld ds_ cujJ 4jlLoC dllLuJI J-ojlS .4_!Ls_S 

JiI La ^j> j II JAalJI <1_ \\ac, <J^kJ SdUJI :4_slUII 

4Vj~v A <3U» ^_l| 1 ^ lie 4U_sLcuJI 4 UM^ Aull <3lUJI ^j-° %2 ^jA 

dillJ) \^k H I Q j\c C-J COJ (^kdklil Jd^-il I d-AJ 

jrL^j ji (%10 ^_II 5) ^£j2 L> j\ ^.1 4 a-jL\ iII Sdl_LI 

<slU ^Jl <J>k j ^LslLJI dlk dlk . (%15 ^1 10) 

d>V *ka II ^ glycogen ^LiK _Ju ^^k. ^jkk 

• d>=^ "L^Ukjj - 


c-Jj-akl ^^jJI Ol—1 I 6j_9j jLlLcVI I Jdkl Idlj 

. 4jUU&l I J Ij-oI 4_ikljJI ^ddj jdJLJ V LoJj _> (JS (jkjVI 

^^-akjVI Jlji _k 4_ckj|jkll djd^JU 4_Lj\c ^j *\ IJ 

4dlkj <4 jlj11I ^jUJJ 6 d-o_cuVI cJJ —cujj 4_»dsj| 6 LlLIj 

£c_ju-<aj d^ l^,\ \^k <4 jl£. 6 jjL-oJI CjLjLs-jlj^Ij ^jijk^.^1 J^djJI 

oldiJI 4-od^Jl_call <dlkJLs . Idjuko I ja I ^ ^ tdl 11 

^1 d*-ll 2h° U A ^ J ^dJI 4jaLUJI 4 jloS i ^A j n*\ \ I ^ A 

Uj^dJ Cl)I d-2kj 10 4 clV>j_o^ 1 S Jj^d-ll dU^jJI ^Aaj jl .4_coda 

. ^.IaUJI iilU ^ja id^klJ 6 Jj^.j ^Ld^f ijjjk^.^1 iilUII 

MORE FOOD, LESS ENERGY (*) 
FARM TO FORK IS HIGHLY INEFFICIENT (**) 
photons <jyj4 : ^ (') 
inefficiency (Y) 


jlgj^. ^a 

^jXilLxJI £_jJ(JjLIIj _jdVI _S <J^ caAJjJI <j\. Jj^-tl 

IsLUIIJ ^UUJI La <iiLs-ll dul^ Usj .^1 jjejj ^ oUUlILIj 

d£.LaOJLJ jl . I I C d) lk J dS ^Vl I^JlvI 6dJLJ^ 4 S^Lc 

jxjlkll J^SjJI ^jA jJUikll dU j-i 1 \ lUl ^ jU. a Vi \ ^LslUII ^LkJ 

Loj^iLS J JjUllI _k 4 _ojIjL 1I 6d-o ca^flj ^Jjjjkll ^jk. 

jl^VI djkj <global warming ^^—ILxJI jljkk^^l jLklk 

< 4 a mV) d)-SjJI ^_Sj . j(j|j-juJI I J-AS±~Aj .dlUjL^JI j 

t^LslUJl ^_k (_ilUll 6 w1aL^. jXJi^fl (joa jJLA^ ^JU-OJ 

.^j(jk^.^l J^jJI ^jk. l_jl 1U1I 4_cjslk 

jUdVIj ‘LslUll J J ja dlU^^j JkJI JjI <_uj <j| ^ oj 

A \SI lil JJfcl _cuLu-oJI ^LclLaVI (j-c j \'\\ 11 ^ S \"\\ 

^_Ls . LjlcLslU jduaj) (J- 0 ^ k LJLc 4dI VI <4 jsLU 1I dlV-^2_cal 

4Ucy 2)-^ 4A1I ^_S 6j n’iC. J_k) udil 4jkjj-oVI 6dkill CliUVjJI 

4UlsUc1Ij dld£.|j 4 c^JL»_oj ^ _ClH3 LT^i ^LUII £" l_ jlj| 

4_cOl^. dlU j . l^kl^jL cuj ^dJI 4 jljI j) IIj 4 jljI \\II jljll ^ k 

. isLUll 4ksi^ 

<30 d^L^ul ^cadC^Jd HcUU ^ \ f A Q \ ^j| 

dl jUkj \ \ a C1)UjlSjj <dkd CdLcaLccaJ cd oaks 

IsLU1IJ ^.LjlUII Cl)tU L^alkoL T_jjk dd 6dadJi. 4kld£- 

_cajj Cdl^UkJLs .4jLkl_Sj Ls_o 

. J-cksI ^ is~> ^-<-kj 4 k \ \ 11 


IkaUaj LjlqI ui\ 1 JjLjk] 


iLdkkb 


Sj-^klll Cjl-»X>II -cull <2lLaJI <111 ^—S 10 j—^d 

l^-Ku ^jJI <jljI^jl2>JIj <jlaLl1II SjI II <co.ill <bk)ij^j^l 

■ I (j \lr. <laikllj Ujlj£.lj l^dkLacoj l^-3Lijjaj 

CjJjJI Jlo <jlcI jJ^JI oUlUl (Jaj^dL <ilkJI ^.1 jkLaul ^jlcckd (jkaj 

jii^l <diJI lloJflaj lloLojO.1 Jjt d'm I ^ » II Vt Cil^klJlj <£.ljyJlj <kc<illL —II :Jlo «Li£.ljy o lil<l cki <a^ 2 kJj <<illa —II 


<jjdja «L^.jll Sy^-^.^1 ^Ikda-ulj jjallL J^A^JI <_>j—i_uaj <al (jJ^ (j-° 
— 6j-^-ll jl <UIjl 1I 1 d3t_11 JjLloI (jsi Idj <GPS ksl^ickl ^-sljll JaJjca 
Jaldl (JjIojj — «L2kllll <ak^l J^-^N-o (j. o <111 ^ 35 ^1 25 — da ^^lll 

. <ilUJI (jA Sjaal <jlo 1 L^.^laal < JI ^ i n \ ^lll 111 £ja 
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■ £ tULlI c L.An.0 ^k ^jlLJI JIaLJIj cjlL^LcaJI JL 

LcJjlCj <1 ^L*_cu I cIsjL L jlc 


jl_ cuj <CjLLsjljVI j OjJlJL IjjL ^j-£j 

jLl ^xj^j Ljj jls cu^fl Q* §sj I L^laa jVIj . jalUJl j 


1 \ i 1 r ( 


< <AjuJ | 5 (_j V L 


jL . 1:10 L_call I dill ( 

4Ljj-0^fl 6^2clil CjLVjJI ^k Lj_ CU I <JLl£.liiLll £C_JLcOJ 

— 4 \ CjLL-oj <jj\jzj£.Sa — ^jallll jjj J_>1 jjj j| 

A 

^J-O < 1 \% A A 4j_ caj dwlS-U ^-Ldl £“LjVI jx£.J_) V j^Ll 

<CjVLJI 6 Lb JL ^k . ^^jxiijLJLS <JLiJ-C jJ_cOJ ) ^liuJI J^JI 

jjlC. 4 jjJj_ 1 I ^-cAlj^l 4 jl^.IjjI jjA^JLl Li I jL I <ul_L ^J^cjccuj 


dwl*-ll aJ-L jl iilLall 2 /^'fl 3 *all (j£j-llJ 


aVI 




.6Jjl*J_!I jl^-CU^I ^yA 


£J3jJlLI (JA& . 6J _cu j-° L1LJI CjL$-^.JJlII jslaLj _cu j 

^lc ^_S (j\J^L is COJ j-° jLl ^—ID) jL—cu JJ£. jt—iaaj jl 

j-a-^ :io-coj J^J e-ljH^ <2lkJI dlii^JLcul LcAjI 'uij .2050 

j-a Jjjil ^jJ^l^JLcUJ j 2 c£jL < jL_caJI djJ Jjljj £-o 4 jI Ja^iLlI 

jJLSjJlj .j^L (£\ £ja $2lkl] L^L^J_cu I jLl <^.j)^. Ill 

JjUasLJJ ^jS\W\ jj_cAjlJLCU d^S-ll £“ LJ jl ^Jj jJ_CUJ ^LLl 

j-aL-o ^k <i_Llil 6LLI jt_ lLjj <oLLAjdlj LL/J1 J_ *_sj 

jAAt» cJl_CU Lea) IfcUjjl jL^fl SjIj^-11 CjLcjJ j <4 jl 3^JI ftlill 

icuiLaj ( j£L^I j«a J n*\ 11 J) 4^11 (JjlLojJI Sc-Ls^ 


.^AjUaj^j <Jjlj^. <5lla 6uka.j (lO 1 * (_^l) = C|Uad (^) 



_ OJ>XI - 

Michael E. Webber 


(jJ^j Llllc j/T< nj^ 4 i i l//^ <tj}ll~i !! *L±JjjJI lZjLljjI i t nil jJj^ ^jJb <J-UJ> 
. JLluJJ / — ^jJjLua^-) 4JLC L^. ^—5 l5Tl < LSllII l^jl^Ji 


j 1 _lL _‘- u- ^ j)^7^-o jl \~\c221 ^_s jL.G Ljjlcj 

^ciicJI j^ill j jk il d^lfljLcul .jkllJ LiV dlM^_cuVI 

2500 Lui^Ai JjLs_» dJjj . Lu^aI .LI^ 125 -L Llll^ ^JLJl 

10 000 Lu^jal j\ ^k ^iLlLc i*jlj^. 1^-s_cu) 

312 <_jjLL» L ^llryj 1 JlVAj . (btu) <_j 

j—^ 3 6^111 OI jj) (Jj- 1 ^ 0 

4jlj1jjl 11 iilLJl ( Jl^.1 j ( ^j|^J_S) jjalUaja Ljl6J za.j 

Lj^iL-^^l iilLJl olj^J 10 d-l^-J coj L^ LL j .ilcu 


_cuJl ^.Ls-LI ^jL < 5 _u 1 jjlJ 1 iilLJl ^1 j 1 j 

J A <111 ^_a Ij uiC JjLOJ J ol jl^S !j . UlC t—1 1 L >1 ^ 

J jllj ^LjlLj-o^I 1 J_^JlL 1 CjLVjJI Ljjlcu i^LLaJl dl^L^Ucul 
L^M^lcul (J A j q -S .3 a-xC^J LS 1 j|j . jl 100_i 

\ <i~s. 3 l jj-Ls jL^a| L^JuaxS <frl J S ll/<_aLLsJl ^yQ 

.«=jilJl ^1 jjlL! < 14 lcoil iSUJI 1:10 4 j_caj 

^jLcojI (j^a^L 4 jlj _cuJl 4 jJjlL 1 <j> jlLll iuIjitJI iilLJI ^jl 

^jk <_I < L^Ji_cu 25 jdLsJI S 

Ijjfej . jl 500 _i jdall ^-LLsJI all dliL^-ji_cuVI 2 h° <dsl 

AJ-2clil CjLVjJI ^y& 6 ^-L^ ^>^1 J-A jdLs-11 JA I_cu (jl ^JLS_iV 

j^-1 L^alij Cj^^i (1)3^ dLlA (j| Jj 
.^ l^^lVLcuaV I LI 1^ 

_cuj f-1 jjlII ^LjI jlj ialLll c_a_jill ^.IjLj _cuVI ^jl 


JjjjJL J-a3tJ ^jJI CjI jlj_2 JI Jjlo CjIjLjjI j-±£. dJjj ( J- L ^ 

aJl Cj) JjulLIj 6 J-o _cuVIj idL^Jl (^j-ll Cj\ _A xA^j 


J_ laj .(Jj^juJIj ^jljljlLII jl_ sJI j_o <j2jl 


4 ^ <''i 

oA'- 

6j(JjJl 6J-A J_ S_Sj Jjlc^LJsI ^Lj| J_cLdi j|jj| 2 aJ _caJtJI 

Ljjj^jJLj ^j-lL Jljiicu JL ^jL-aoJI Llj^. <<>lj aA^>. 11 

4j _COJ CwA^ll <4_CUL^J cLsjJI ^jkj .jsJLJI 4 ^Ls 4 J_cu ^Jl 

.4cl^jil 4jj-Uall ilLsJI 

jL <4 j _cuLul bjj -COJ JjjIjJI (S ' A is-1 ^J-ll ^_slLJI L| 

JL-aJ A AsJI cl_ ulj. ^lll Cj^Lc^Ij-LI £ja 4 ^j _ua Cja 

Jj£. LLslL AjiJ-asJsl j-a I J-%- 4 jljL ^Ljasl LI 4 jJ L. <ilj)^. L 
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Lubdl 4dj^jJI <J* ^ JLpV (^1 1- *\ * W 

j-o £—>j^ ^jb JK! 4_iju^y <1_tK j_K I j lbb| ^_lc bjjbJI I_$_>jJ 

.4 il^kll J^jljlLi 4bj l S ^ j^jVI 

iilLJI jjL-olL <_^jIjJI JjI 11 jbxa_> jl <£._sijJI ^b \j 

4 A^lA.b*<ilI ^LbJI jljllb . J jjJI/^jaUsJI ^Ubb j-sjG bjj^blil 
bjjLcuJI — Jubylll j J\ Anilj Lj) A^illj bjbJl^ 4_ib£.VI j^i 
4_cublbui jl^bj ^jjl^JI JjbjJJ j jl a^K 4jlUjl!I jljUM J 
^.Lc ^La .4_> Jjdl bid)J 4 jl£.|jjJI ^_cAblj^l ^-1^- <L)^±JU& jUlC 

jjJLlo 30 j^b Jju^l^-o ^ J^s.3 a i«l bj^blil CjLiVjJI ^bj <2000 
jj-d 12.7 £"lbbV <bjbll ^La^VI j'lbbVI £-Jj j^i jKl jl jb 

£_a Jb j^. d JfLcIu jl jjjLcu < A^i^k II 6 Ju&j . JjjljLiVI j^> jjJ^ 

iJIjjbJI old jbJVI Jd-^b c u5Lj^ , 21 b_\~ybl1 oLiV jJI 4 ]jL^a 

JbjJI Jjbj Ja^-o j^> 4 jlU ^_£ 20 i^. II JjbjJI jbju jl_i 

.2022 JjI~y s JbLcuJI 


Luoj dJd 4 -ynVs j < ..jcljjJl Lf ^\jVI biofuel ^pJI 

.2050 Jjlryj udcl A^b i jl t _c~yj J JjlII £“ljd jLi c-1 jjAJI 

(i) Q^lSuJ j XI 4 -lL^JJ SxIjjJI kicL-oj V ^ 

IbbV 4udiljJI Jj_ LsJI QSlXS ^b jjKflbJl j| cb _ CUjll 

.Loll 


J 


(**) 


4bUJI 


j*-» 1 


olALLU JUiicul 

Jj^» oUa-L^jJI £._lQ-%. j^> jyCjJI _1^-J 


oljl^JLiVI £_a£ . JjIbuJI ^_II Lo dlLlA ^j! VI <^l J_sJIj 

cLjlsL^jJI oljLl^kVI^1 ^ ljjVI ^ oL<-ul Wiill ^ 4alLk-ll ^_j_>jjJlj . I xjSIa V^. 

< inefficiencies oLilcLsVJI^oLsi3>J.I 

4ilUI '4 a \11 <jaUaJ| 1:10 4 Xi-aJ ^j2xiA^j 1 r, 1. 1 s 
.^juljJI JJ, a AII c SuJL-yj 4^L-^| <Jj^dl 
^IjljV Sj^JI <-J s ^-i^. I J--vji jljj I y_S lSj ^jJb ^JjVI 6j Uk-yJI j 

.^JdkJI ^^-ij-oVI g-^xll jA (^jJI g-L ajjjJI jXjlLlI (JjjljLiVI 

-LJLs ^J^yIL_aJj 4ju-Llilj j a to 11 4 _»JjljJ ^jj \^k II m\ Ljj£.J 

jl J[^jijL>VI ^IjljV (qLjljlII jl Sunj jljj l) 4-ijjJj \ l \xnll LIajJI 
6 J^JlLI CjLVjJI ^-S 4^U=JI 4_cuLu_u j.o aATij . ^^Lu-oJI JjSjJI 

Jjjl2 (J^xtt\S . J^JI I J-A I jL^. LlS_<_U JjlsJL 4j^Jij-cVI 

jd^lil Jj^jll jLl*_o 4^Udl _(_u I j j-°V 2007 ^Ic. 

^JJL^JI Jj^jJI J-^ Jjjl^ <-11^3 A i l3 jb Uuijlj 

6 j-A j-^ UjjlL 16 ^2G_i jlj <2022 ^.1_c JjI^j 4b_<_u 

jl Jl jJ-VI JJalLI .<jJJjaL_ -JUJ jjl lS*i A J-O 


i V L^bbi <4blUJI Jjtsbui (Jiliy j-o .IjiJI 

local- ^JLrJll ^1 j—xJI 4^j^kj jjjLJI J-O j^JI d_L<JLAJ < Vdo_£ 

<locavores bA^dl j-^b^lll ^_cubjl CA^*-° food movement 

53UJIj 4 Jj jU cjLsL-ajlq j-° ^ I jjeJI Jill ^jdJu-uil 4^1U11 ^ Mjd 

^aalbJ • ( J_<-olJ jU=b ^j- 1 ^ idjjJI 4£.lb-ua ^_S 4-oJ^yb a nil iljl^JI 

** ^ 

JLJ.I 4 j*JI ^Ij-Cu ^j- 1 ^ b/uii^J.1 jll^JI (LlL^-o ,j£ jJlb) oXiO. 

.4jl)ja 1I 4_b jLajJI ^jljil jl CA £ 'jlj-l'l jl^-^->1 j" 0 
4 JL-ujl j-c Vjj ^-1 -JI ^^b^kll ^_s IbjjjLj jU:l jl L<^ 

j^Ubb JJJ <4 _)jLa-ojLsI 4-ojlS lj jj_jl ‘ I b^y Ijjjlj 

Cjlkb ^.1 j ( 3 -^ ( 3 ^ ^ ^ I JaJI ^IjbV ^jblc ^ l^y ^ 

4 \l^klI J^jljil jl VI . cdb^yJI jl c_Jj 4 jl£jjLc jjlC 

Jju-asL^-o ^IbbV 4ji_JjlcLa ^ a^IjI ^.„V.-yb _ cuj jljLjyVI 

< Ud I j Cj I_»J 1 ^r\ \\ 11 j_o jjla^J I uj _lkbb 4 il^ri j_ lC 


bjjJI jb» j^ci _culj 4-o_ca2»IjlJI ^_S ij\A _cuL_cuJI JjlS j-° J^lb 

^IjaAJI LjulLj j| <4 _ slUl ^_S IbbV^ _ tbco ^ \^^k J^b V I _ojj 

j-<a Lijb_cu jjJ jJJlL 15 j-^b JdLs ^-bbb JI 1 V\C Uab _ cu Li 4b I 

<6jiljlLI ^^-A-iljVI <£,jjjll bjjJI j-° 4_Sjuulll jxLbJI bjlil 

. Ib-oj-Sb 1 4ubxb Ibbjds t S^ aA^ jl Jjj j-° biljj 

2_jj— ujI Jl Jjj (^jasJI jJJJ jj—Uj 


JaAJ <JS dllj (j-o ji—-C.JI 

0 L^VI g—3 Jlxo^fl w i* V »-■ 1J j II 1 <j^VI g—3 

Jill j-c 3^ I 4 4 jlo ibbJ <Ji1 4^1U c-JIabu da 

^ 1c, 4jlcuLLI ^_Cjb (b-du-y I JjV-ijJ-b ^_S cdljiyJI 4 jlj jb <iLbxS 
^Jl 4-2kL~yJI jjJ LlILc. j_obb ^jbJIj jLlIL 4jjj 1I JjL~yJl cdl auC.1 

cj i ll^n <6Jrybll <<U1 ^_l| jJ-ca^j ^b 2>4J <(_5 j-II JI bj-c_cuVI 

4^1^11 ^_S L_sljbJI 4_ujbJ 4-cjV-ll 4 -sILlII Jb I 4b Ua bjl_C 

Jji^lj .^blLall cJV-^b-cuVI 4 jJIjlII Jbl_cujJI ^Ij ViAuL bj-cbil 

JjI _ cujJI CjJ-2kI ^,.C-yb_cub ^iJI bj-uill J^jIA^ Up U_ 0 

^Lll jJ-A Jjjbil) jjdll bj^ ~\b 4 jjj^J.I Jjb-~y-H^ <4 jl£.L\a^>1I 

bjjjil oljlj^-llj <^4_ulll ^jUJI ^Jl bj-c_ lxVI cjL _ujblj 

Jjbjll Jlo) ^.1 J^ybAul j \b^ybl^ 4jLaljb ^y II ^bljll Ju^Vryb bj^yU 

Jjlx^L^-OJ 4£.jjjilj ( JjlcasL^-oII 4blu$ J-caSlSI JjA^^kllj 

J^jljll 6 J-Aj <plil j-c 4 jl<^ Jbl dlVLcub] Q^aa^> Luljj iljJdo 

4_ulAjll jJlLo Jjljll ^.1 J_2kb_cu I ^_S 4 JLl£ jb 

) Ibb I_Q JjlC 




; jiJIj sjlnil fjJl o-o < 


. Jjbll J-C dujb ^jlj_o L^bUj <4 JLjl3 jJl£. 4bjjLaJ 4blLJIj <^l_ll 

4cl jj_!l j| Jjjbblb_cu 4 ji_cL^. L^u Cxolb 4_culjJ Ci ^bVi_cu I bl 

cJU_cud jjJjill CildLsubl j_o j \~\\ 11 j_a Cells jb bj_uill 


LOCAL FARMING MIGHT NOT HELP (* 
EXPLOIT THE WASTE (** 


.^LbVI 4 . 4 Kb L^bl jLcobblj I^Jjlca^jL^- o 

.JL-yfyll ^Lb| J^jlj^ jl jjll ^b 4_iJjxusJI ^jl^^ ^ 
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/ la * ^ \ "V*4 


ASliaJI S'jobi a juX <acft3 

St 

Ola^fjJI y <albJI ^ldj| AIsa. y <oXI ^ 10 Jjbu 4 iniftjn 4.cut‘i oil 

juAtcjj jaI jjala 312 ojlXt U t \jidl ^Lliil ^ 4 _l*L>j-a^I a.\VU,1 

LS ifc iLcaLi. u Ihl) x j—»jAUIj 4 caJLxXIj J_all |j 4-xljjJI 



p>I laJI «4 Js 1 SAAU, 1 cjL>^ jj| 4 IU 3 JI ^Lill lircl 

A —1 

_iSuOfc^fl > ^ \\*'\ %5 

w 

• 

• 

oLsXJI <Cjbcui.l tjillliJUjdiJI 

• 

•J 

•1 

—Sxijjji Vo2. 

•_ 

•1 

_^ixji jii» %2 

• 

n 


_ 



LlL*_ 3 <JLj| JxJI jljll (J-A ^ ^ a Till ^Jjj^fl JiUlcul 

^Jjj^fl llj| CjLilUj Ij -laj dlljj < LjSsjJlC jllSl 

dlUL^fc. yA <_j* is~i\ 1^1 oljJu-u S JX 6 j^.Gla <->J[jjJ) \ I \ a aII 
jjX ^jjJjjlL _col I J I j^aJ I <jljulLJ I Cxoaul^ JjIS . £ IllV 1 

1 ^ kklj ■ (J 1 ~vTl V clUC^A (jdJLCall yA S J-> JX 


A * *xLaJl jl_CULO ^jo^X li\ 1c- c. v~v. * 4_j| ^Ia \ <Jj_ jIjuVI 

^lluls <(JUU j— °j-^) cjLoj^I jrll^l < \Iax ^ 

dilj ^-aj •<. j-ci jjb ^^cLju-oJI ^IklJI ^Jx oLoj^^n 

J K | <1 j < . < \ | J < 1 \ t 0 t 1 1 £j 1 t A^ 1 1 jj l ^ * 1 t \ f t i-N 4 < n ^ 

<->jijJj) xLu-uJl jjL-o-LI ^Ijk 

Jxl_coJ <j| ^IdxJI ^Jx <klJlll jJIa.^11 £ 


j| ^jl jl xLiT^I dill ^ 
Vdi 


£_a J-oju 6j -Jl ^ tjuUI 3-jjJa Juehnde _ jj_j .<_xl j^JI 

J iTn 11 jcjulSJ < ^(JxulAjJ ^_S Llj^j^jJI^ 4_s_Ak. < ^y J) ^ .F> 

L^jlS Cxiaji_cul 4-2cj jJ jcjlLJIj <jl3Jjl11 4_jjjl^JI CjIjLsJI _a 

jljjill is*> _tiu .< rJojJl jL*JI <£ji Jj ijLij-oJI 

oLiijjjiJIj ^—j| jxMII Jakdll cj) j—*- a ( j- c 

Aj.^\A\A Jl^l jHjJj >J>- -cOlCcJI <j-A jd^-likll ^ 

^lx ol^-fcudj 5jLij_x^ _iA-^kJ Jjlc j_aljk.j <4 LklJI 

kjJLJLJ O_ i^j J_clsJI CjI _a jJjlII j _lSjjj <CjIj_*_LI 

^UslJ <^ialll 6J-A JjlS_Juj <aAjl\ ^ 1 iVixiill _call 


<L2cIli| ^Lj^H ^c-a_caJ ^UslJ — K, .7,1 1 lIIj l^-cu yc ^jjjI I 
CjLajkJI joj !yk \^s ^J-I'l 

VI it\ jil]| <1_alLa k okk-all j ^.1 dll_lAj 

jk . I £. _j| is~i A yZ (JjJJjSJI Jj _CU^| (^1^ J_ 

^)lj) \^s. 11 c_SlL*^J ^LcaJ^Ll ^luli^ gjJkcUJl ^£-ljj _cuJ 

^-3 <-oJ_2cJi_call iijJSUI <_^LL=clI ^jAx \ j _2j-> dllkj < Jj_ 

6j_cuLca (_JkJsJI ^jxiljJI (jAx \ J^U <Ldk .^cljjJI ^IjuVI 

<1 xkll ^X-Usill (J_cu^Lcu ^jA* \ 1 ^ /v W~ i ujj 1I X-C. cjlji_cuV 

cjJkkl-Jl (J ^“ 0J 1 1A d .^.1 jUI ^ 1 ^ ±A^ j ijlq aS 

O ^^1 Jd^A 1 \k a Id^Sj ^Jl 

jljll ya <L2 l1 _ujlII jxkJI dljil j^lC ^j^.1 dlj-A ya lcj)\ a^>aj 

(. iJOl^ c-JkJall <ojjl2cJI A \"\\ 11 ya s L° L°1 -5 _ ul JJlII 

(J^-A CJ^A. (^-^llj d^lj^ j^jij^jJI ^j— a ijLsJI 

A Big Bite of the Energy Pie (*) 


dl)l jxnC dlljiS <S J^ll 5-J^fjJI ^-3 iilLJI jjl is~i A 

.j^.1 ^1 1L ^jl jxll yA ^^A-iil-ll 

^ I wisJl/iiILJI A _1jLs_a _cukll ^J^.1 6j_Lc^. 

iiu-alil jLa cu :iiLL <acl jjJI Cjlxkdl 

J^jljll dluk <^JIjkJI jA.LVI .4 II jjlo^il J_^.1 

iJjuask-A dl) I_ j 1^ a ^ 11 ^j_A Uauik ^ < A*\ nj \ 4 < ^ 11 

jl a —call (jjjj a7i\ s (j^^-^LLlI i J-^l j ^-Sj-a A Cj), n a 

La| .iuljLAJ^JI SJ-AuCoVl yA Jjuaskcil J[^k. ^JLJLJlLJI 

JjLc£sk-A A X IA s ItlAA ^jJI 6j 11 ^jlj>ll ^-J)xVi \ 

>! ** 

A qUU <xkJI dllj dliJAS <d^ljlj) ^11 <iG5Cll d^l_ lLaJlIIj 

<-jLd| ^JUUlLJI J La-CoJ 1 ^_A 4 , A II CiijLA^JLa .4 _CUjLaJJ ^_A 

<^.k.A g.- lIU I dljjjk^ djljlj)i^Jl 11 ^LlLaJlII ^j-A 

^.Uilll j^Jkj . I< 3lKa SjJLJ^JI ^jlj>ll (^-11 dkll 1 ^ U\j 

<^juulLJI jLaucoJI dljl x. § n_ cu_a JIa 4jkl_cu <un I jju 1 iA d 

yu L \A, | Oljlx ol_3lajl yA 6jak dllkk 1 Q,\c jdcAJ 

oUlkaU jjLc^xa J^ctu l^al LaS greenhouse gases 

< Jaj) 1 a JkcuJ iilLJL A \\c Cj\ x. ^ n_coil 6dA ^jklj . <_aI _coll 

4j^Jj-A^fl 6J-2cIlil CjL»^J- ll J^jlj-A jl ! t^.\A J-JJX dJl_lAj 

. Ljjlcu ^ X iolaJI jLa-cuJI yA L>° I 

<Ajl 2jJI d^lljLjjjlllj iAul^XH JokcLlI dlil J*-a kj 

<6JJ^Jl1I ^Lj^H 4ILUJI yA \\\ dlskk ^Jl jLa_co 1I dll j 

^jjjj^JI a aA^\11 aa j)11 idjljL»-ll ^ja 6jJj-a kjLj-^is iilLi 

J 

< LlIUj <^nil iilLJI Ja^a c>a <111 2.5 J^A J-cel 

dliljlx dliilkojl ^_<-kj dlc2j-ll 

J_2c j Ij J xs~i a ^jd^-iLaJI 1 lA d ^cJlajccu <Xj^LJ| <^^)ljJiJI 

SkljJI <Jxlj,jJI XALs-LI ^ kl 1J . c>° 

^jlcj <jx! jjJI ^j LsJI <jJ^j A&M (jxil 

6 jlxi_cu^J 6 J-i lljio _ CUJJ_j (JjlJjjS ' 

£j\ \\ax 11 ^_3 ^JULikll jLa _cull ^1)jJ^^UI Joklll jc_ aJ ^y 
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(*) 


J31 jjjfc <4ol£-li <Uj£1 




uXI cjj^al I jlj .o4. tlPt"u La eilxusl <bujl gilKVi Hli . 4ilbJI j^a I j^. iLuloLa CiLcaS 4.4T\<J,) 4-iji.^l gUKVi 

.luaul 4JLLJI ji^ocu j^Jsl £-1 jJdl (ja 3 'j-uSJI CjLcaSJI jl La£ 4JLLJI ^1 .\Vu<i) jli 4jUa±l KM ^ ,,l Ja^J 


(<LuUa_> ijj <bjl j-=>. 1000 = #) ^-illsl t-\ jidl ja (ajjL>) JLj JSJ 3 * <v>. ,.t l iLaLLJI ja (BTU) <LLUaa jj ibjlja saaj .P-l JJlII 4 ^ 1U11 iijLLaJ I 



<£\ a A11 cjjuLWI jy_o <Jjjla <1^ tVulli _II ^.UsuJ 

&j_cuLua ^lil c 3 is~> ^_3 <£rjjji.l CjI^LjuJI _cul 

ijfjl>> o' <_*-aU. ^ jjl aSj .jjj_^JI 

<111 ^_a 40 <ju-ojj Jil _mini <_»VjJI dlt ^_a SjlJI 

Jl ^Ll^vj_<jjL <111 ^_a 15 <_i_i_alj <11161 jjljI jl ^jj) is*i a 

CjIj jVI JjJ_o jL£ <1_cuj c _coi (jVlj . l-> r^ulL 

jyj)5v w < 1 ^ £_culj J<: 1 Vi 1 CjloJ^I _cu I jJ ^jJI <^lHll 6J-A <Jl£.)jjJI 

jy_o ollljll^l jy-o CjUL-oJI d^H jJlSjj 

■U iVftlL ^jll J^JlU oIjA^klI ^j| Id .<jlcu (J^ ^iLajJI ^Ualll 

• 6jL<aJi£.L> Jdu Lojj jj^_il ^lil CjL^AC £_o 

. ''I &J—clj <6jjia ^_£s Oj— ^ <—cl j^JI ^jl 

<jl£.|jj <J| ^Ij^l_(_uL dlljj <jjpJL jlj-t-il^fl j)_a JJaI 

^ "N..U ui ^_ lL jJlC <!j)j^_a jJl£. I uj^jl^JI jIaj <j-^Ll. 

.<jj)lll <^.\ 113J ^S <-o^L-vji call <LlKJI <j jllll jya VjJ ^ \ aA 

<^lkJIj (5j-llj <JUxJI ^Jl <-ijjJI Cjj^. J_lIaLs 

lailc 6 JjIjJI . Jjijaj^JI Cj Ij IjuI I j <_sjJl 11I j 

^ t jT 

<jIaLII SIa (■ Utijj dlllA ^jljil > Laal jya fJL^Jsl 11_A 

jya <£.1 jjJI JjIjI ^_1c jj^jljll ^julLlJ .<-ojV\ll 

.^la^-ll (_5^lj!3^l jl-^jVI CjLcJ^ j)-o Cj^-^ (Jl9^ 

^jJI j <OjJLjLll ^jl ^1 J-»-all (J^--vJIJ 

J^i^JI ^vloa ^ j.Wn j| -(S^^ ^Ijlo LLU ^^Jau-aJI <_jj -call I j 

^Lall ^Lcojlo ^ ^ Ajjl 


More Efficient Foods, Less Waste (*) 
MORE CROP PER DROP (**) 
,40<^1^ ,(2009) 2/1 jljjjJI -f^\- ((A!aA^\ '.^a\ ja>A\'l)) :^>l=al (\) 


SjJ-ll ^J-C J->j^l jlj-i I_cus <6jjJI ^xjILII CillljJL^JI _lc 

dlll^ .^IjxJlj iillsJI j-U iauijJI LuL^jI dlljJj ^lulill 

<^Jlil jl <^.jlll < 1 xIaII 61 _ill I Jjl^. c-JL^cUJI ( jAjL a j_CLAJ 

^UJI <C 1 \ ts\ 11 ^H=>-S (j| .<_iJxJI ^Lil <^UJI ^_allLs 

f^ljXi_ L - u <^_ ujLjJI ol^j—Loll {jA <£.^JlLo <-C.j)^^k ^ jJlC^ 

ialkU^L^JI ju^ll JIq <a\U ^Jl dal j ILkll dUl £j ^(Solazyme 

<JL^L^.j j^LcujI ^_a qjj\ _t < i\ \ <JUaU. (Jjlo <6JJ^JlLI 

<isu_aJ ^-ol^J 6jl jL Ifl a <j)i> \ tj ^1_<_u 

jya J^l-JI ^j| j^-o ^jJI (3-^ <<^-!j^l cJjUjJIJ oljlH^VI (j-c 

(j-O Jjj^a 1 £_culj ^LUlJ ^lc ^JUlLuJI j^C 6 J-L 3 U jJJU gjiL-vUI 

(jl gjC-VJ IjJ <<JLaLall oL^jI f -\j M^kl J^la (jli <^j^jJI 

.jajkUl ^ > 


(M) 5jlaS JS J-iuoLi^ 

ul^/*! ^lll — Sj^LlII <jlcI jjJI CjI \\Vill cJulajj ^La <<JaLojLU 

61 6^°f ^ c ^- 


I j^ 21 ^ — 



jljj iHo_a .1:10 ^IjxJI ^Jl ialLJI <ju-oj j_u5 
gjJxJI ^Lil Ij_Sj_C <<1 tlAj Jil ^ ^V^ Lcb-ll 

<Jj^^Jsl i**4 lju 1 • jj ^ 11^ <j JjlIajJI j^jlsJla 4 -< 1 J~> I 4 wj li-s i I cL ^UaJ I ^ 
<JLJl1|^Jl1 I ^lj II J 1 ^LJJ jy_O LX^ 

^jIjjlIsJI JjlC <]j 3 Uil L^J^) <-ilJI A^ill isu-uj ^_a _call 

<_LcaJ j^JlU clU-^ —“Jl (4i^s 

jy_0^ (JjUaijL^Jsl (^-1^* (JjLaJL isUL^J ^lll Cjl^U-dl Lo I . <00 6j_ 

jy-O ^OJCLS jJwi^JI jy^ VjJ ^jLaJLcallj ^ IjjVI i_>j-^ 

^jllk:^l (—oS^jLII . j\. nil (JjlSj 6jl calJI ( ^a Jj^yll dill 
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‘ * L 4 a Ic. I d)_Oj)_U J) 6^ 11 ^JJJ l A i I 11 ^JL^J 1 ^ 1 Jl A \ A (I1 ^d 

«dd*-!l ^j| jJ I_OJl2 oUa^UI Ul9^^ J-aAaA O_L^. ^IjJlII 

4a a^iIa djt^j-tli ^caaa . AIa 6da 4 ji_(ajLjla ^ \C. .Sjl j ^ 1 ^jAjJlA 

^ jJI ^IjjJI _a j rK 11 j_a jj> da ( ^aJI cj!_]L-ol 11I 6dd 


L^aaIaj jAjAj ^j- 0 LjA dJ^— aJJ J-ia ^y> SjJjaA c j—° 

^Jlc l a A 0 £j\ _a a^i 111 dit 4 cLLa _cuL jJal jJI ^_aj .^jAj _aJJ 

<jJlkc ^jl .<A J£.^fl jl_ <-ul3 £j£. Ao^LJI ^jAl j-a^I (j-a J_uill 

i^y^^x \ \ ^aJI S^l^yA-ll djl^-^)d J a^^j dJ l^yjAjJI 

«dd*-!l L^jlS ^aJI 4julajJI 6j _jLaJ 1 ^JJ AaLAj ic\ d*-!l I_ 

tj a A a I dj Lj) 1» r> jLA d3 Ua 

.<aJ£.^M jL-ajl^ jialA-a (jC. 

djL^jJ_ iajj Q1 j 1 u^ 1 ^JJ g-J)^ 111 JjlUI (j-c J_a L£ 

CjLlc^jJI ^>aJ _a3 »—SlSj ^cLUlII <£.lkj_ (-uLlS A _jaLaa A _ul ji- 

^_a jX^A^fJ)l~> \ ^ 6j^.Lall l_ d3j ^jA*\ _ ujlLI 4cIAlJuajLj 4aA aAII 

(j-o JjjJsL JaLairs.V1 L^ • £A tldl jA. Cjl^ \a^A 

<jlj) dsJI Lin) jlc. jjljJu ln^lkLcuLj. ti^f 4J^ij ( jAjLl1I <0 jxJI 

ialLil <^i^ji_<_oil ^.j^wlll ,jA* \ 4aAL*a _cuVL JaVI ^-l^. 

djlJ-A-U^JslJ djLJyLjJlj eJ^JL^Jl^ iilLiU I^M^LauI Jil djL^JuLOA 

iaAS ^1 lWn l^_j| <ljl^jL>) eJ-lls^V diL^jJ_uJI 

j-lSjj (£^JP W ^ J iTnH (jj-S dll J iaLtA| . I 1 jJLVd 

V' -^4-^—Jlj^' 

.dUj JjlI-JlJ LjlLI Jj d^J)'J ' A ^ 11 (j^JLiVI J 1 ^kJ^J 

A| jolaj a a 4aLs (A. _iL-oVI &J(JJl 1I diljLJ I 

(J^Lk diljj <£.j_cajl» Lm_COJ ^jUsilJI i*_txiljJI diljJLAAjJI 

^ya J jj^ \ ij a A a 1 L^aIj ^L^JlS <1a j-o djl jajlSjJI Jj^5\j dSj . A 1 \ U 

jjl^jJI d^l jIjuuA !djl^U-o jJj da dilj £_oj . j-a^lil 

ijIdjJI J . jaJlaII dAA^laj i^l JaJI dj jl j di P I dS-ll 

(A.\\ A^^fl g-lj aA^H 6 jjli\ ^-JL^-a f<JLal^ dj_ CAjlJ Idd^J 

jdd ^jA \aI A _Jslc iijLLo (jlj Idd .£\j _2»JI _ulo ^J-^a 

i ialj_oj djL^jJ_ lai ^_oj ^ 1c jA^IdsJI icl \ a^> ^_a <1_alLJI 

^ L^jJ I jJjdAJ ^J_a io_<_uL^. iijldo A A» Adi JAA. dj i-AA» Ij-CUJ 

ijjilJI 6dd ^j| jlV\C-MJ u \Ai< dlLld (JAlaIj _(_<j|j LT^" 

■ .dUdl 6 ja1Ji_o * <« Sdid^JI ^Ij.aA^.11 

BETTER BEHAVIOR (*) 


- SjljjAAj!iU ^AAlj^3 - 

Wasted Food, Wasted Energy. Amanda D. Cuellar and Michael E. Webber in Environmental 
Science and Technology ; Vol. 44, No. 16, pages 6464-6469; July 21,2010. 

BP Foreseer project, a tool to predict trade-offs among energy, water and land use; 
http:/bitly/rCqkNL 


6^yLalAJJ ^j-a V Jaj . Li^JaA-u ^_jj a 1 ^Llc LiLLaJ dJjLaJua 

^jLa <eAJ-iUIl (j-o Ja I ^IaII djljLO^ ( > _5^ £ ' (Jj 

^jAjLlII ejj_ <_oaa j <<1 o^Lj Lc LJLc 

daJd_ UJ _CU-C (J^d^JI (Js ^ sj A \l^.ll ^lil ^_IJ 

Jjal 6dAuj I ^ J uHuij ,UI q aA j\c | ialLs 

.^jJI 6 LlL ^ ^t.Jo a nil c-Jj a a A U (jAIaAj! uh<n 

dj^ VI Ld^JtC.^ dj I J1 A^i 1dj l^*vJ I I 1 

^dj — <Aaljs ^.11 ^.aljll j_>d^A I iLa_<_ul^j jldi 

^Ju-0_0 JjLO ^-jl A^ill Idjil^A il jIaIcI SjjLO Idd 
<aa^Iaa^I ^-ijA ^_iJI <dA_ajJI icljjJI a j ^ a^ Ada — j 

<A_al j-saaJI 2 _aljll d>J aaa ^.Uaj .ialLJI ^.1 jAaa nl ^jAaAAjj 

La j_a. JaaasL^JsI icl jjj JjIaJL 4aLsJI Ca _^.^LaJI 

diiijJlj Ejd^-ll La II (j-a (J-La Loa <<Laojj j_2^l 
(ilud^J ^j| ^L-J-ll ^-Lcj .jA^AdiLi djLIVi <A-2A^A ^1 <^LJI 

^jl < La^aj 10 000 c L5L da iL_«_u jjla 

j-aLil ^jl Ij^. aA j da Purdue jjj —a 4jlaLa. ^_a ^/aaaL 
^ALAaI t—i\ a i>I eiljj .t adLLlI 


JaJaaa 


(JaI _<_uj <Aaljs^ll j_aljil d» 

^!a ~^'\ 11 j 4 ajaJI iJU. \ a < i^aa ^2AAk.^LaU JIaJI ilLk. ^_tiu 

A -d’ Al i -^A £yA (jaLaA da ^aJI djLjLuUI ^.IdAjU-ul ^_a 


dx^ju-u l a A d . Jial 4 jlaS 5 aL^a 5 JLJI ca lkn a < JLaJI 
Ldl^. <^L 1 Ij c_a 1 wAII <^LaIj 

.^IjA^fl 2"^jA L-C AJjdA^A Lj Midi LjjJI 




! JuA^i td^icu 

^ ^ ^ ^ 

U <IlLJI <a_<_ua<aj£^I jj_^ JIIa 


<v)dsJI ^J <A ( 

<lil ^_a 25 jLa a \ uL <jla_oa L^ju-u jd^-A jl .1:10 eJi^Lcoil 

<J^Aj-a^l 6 d^lll dAI_*X>!I < i l‘dsJI J_ ^1 jl 

ialLJI dlil^A_ (aj I (j-a <lil ^ 2.5 ^^,aA 1I jl jdll dll J Jjl _ sa 

2011 ^_a 2^il JLpLaVI c> < Lj\A ( I 

^_a ^.aaa_ (aj ^^aJI ialLJI ij ^ufLj-o^l 6d^lll diL^fjJL 


Scientific American, January 2012 


(^djLJI (_$-L ^j-iJI o-^jj_jjA; Lie 2030 ^ 

4jla^a (^dll <^ldsJI jlda_o iLI_ (ajaa .^jIaII L-aj^iJI ^yA ^ A^all 

^jljJ^JI ^jjj 1 AA ^.*2 1 obd oLs-jaIj ialLJI dl^Xcul jAA ^ da 
^yA jAdsJI jA^ I i^jjA ^_^jL-ll H J I JAS-II (J^ _^ 

. ialLJI jAajll <_2k. jldil — (Jd^ll SjajJJj <aK1I — £j LaLu-aJ I 

^ djJI a s ^.1 3 lLJI dj^l a A a ^A i-A^kA lP J J 

^dll \ A jLAaJI ^a jLaa _(AjVI LaC-LLaaajL .|j£. 1^ a \ aLa ^ 

J \C djl JAAJ^-ll ^.LLa ^.1 J A 3 A(ll ^yA Vdi isdC^I jl _(AJLa Jaa^ijA 

<JjLA^f| d~v I . J6d£. djLA (J^JlLlII J ^CAjIaJI 4aAJlU 4-ILlLII 
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f^\ 


*inis o 

3 dda aTvuslA t ^ujAaX\ o\d ^ \V\, 

.daj-u\\ a\ \W ^1\ & 


<LijQS .C .K> 


ijA dSd. <jA Ldj-dJLd U did OLi1J-LUU dd-£d ^^—dLddJbl 

4Sdd^J <c5 -uiUI ^1 <>ldaJI £3ldd <<S*. jUj U*)JI 

O-LaC 6n f jU\ , r.lj 4ldd^ 9HbjJI OLII 

^ae ^ j3j^ 3 . L5 JLaH oJUaS lJlu^JI JVH 
oUUill oluS ^ILa j-i^JbUllI 0 - 4 J <OlaI jjJI 
iS-uauijla J—aSI <j\ <<i^tl Old ^^JiiVI ^ 5 —le l£ 

JS_uj HtU pUI uu^VtVi jl addbLi. JjLaI A^ 

J ij^JJ Sjjlc XI 4,ti^JI c5 ic I^aui^ ^loLdi iluajdl 
.wIuaU l^jdbLl die ^eliVI U.Wii Lr lll 
jjd oJ^l—uil ^^aiiVI al^J c 5 Hd^l j-a *1111 

<jddib JdUn La jLixa ^1 i*1TLai V 11 <lfl 1 <<i^a 
Ijj^vLa oUlj-i^JI aldb plllel <jlS IXJ .<j— aI) 

9iVx jj j-i^Jl ^ihlXl J-aS <da Mill L5 — 1^ 

NATURAL-BORN KILLER (*) 
the tentacled snake (>) 
snout (y) 


1 Yiaajla I j—liS j—~ulj - j ■null - j—HI 

111 j-Sij .9_3dL*JI 111 USji in Jj_jI jia j aj—uSJI 

VI jJ^ddS 4 la 111 d3 d^lj ^ Lr -9 —a 1 jtS 

jdaJLa LbijddAd ^Ul OUl jjlHI Oljd3 j-a Iddl J—LSI 

I lib Qalal d-Sj .hi t <11 J-Je oldj 9_LI jd jxiLUJI 

Sj&xXI OUSj)l mil (jSJj .oLuddJI j-a Idle jxijjJI 
lJuaIjJI jt ji^-H L5 Je uj^ d^e Ha U^lLHV l5 UI 

cJlSI l5 HIx^ jiuiaX! oil ^^JtiVU lS i^jdtXI o i^t II 

.^Lll ^eli VJ^l-a 

Ltalfc ala mU (( j\ m^U Old ^^^iVI jl 
4tUlaj-a < J—alSJU ^^-ULa jLal ^^-Jb dviwVaviuVaVus 

aj-dLa l5 _xil .j&LUld£ oJ—Hj I idi^xaSj d—1LU 

did ^Jbj <(ja —uj 60 ^jJdJI d X 1 1—gJijia) 1 11 < <m 

^ Mil Jddj .dHuJU LbJIlle) jjlgL l2dj 9 -l^ IjUluo 
dj^j : is~^3 ^ Ija^aI 4-UlHa jlSl (^5— le jlJ-dHI 

loj dil .jS-biJI j^uLa. Cj l Mi^t .l j_o 


_ jLAUU _ 

<LOt>j-a 4jL-ujj Ldj^fj JO dlLad 5jdiJ l^id Qu-u^dl jJJ Jia dAl _mail ol j L5 -*-^VI jl 

I jdj - 4 <u3 U,l J—u_oJI oLi^-ul j\ 1 u\ j—o 4_3dlc ^ Ic > 3 Ijdl JLm\) J—3^ .4 Li^Ls :1 a • u\ jj_i_u o^3 jldi 5j-ix<-^> 4_uLa 

^-A-daUI jfc L-is^ 4 » Ajiail L5 i£ jLa3 Jl—La . La^-\4iHj jLLiAl jujjlj jIdjldU IdA 1 (j 1 1c ^ls 1 

.djIOl ^ j| <<11^ jl < nrt ^3 <O^.Ldl t 4 < iViS l J—3j ( Y ) | ^ 4*«l ^ 
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KewweWx C. CaX&wXa 


^k A. v^\y\W ^\>\\ vAjVjjaa AVX t n\ <\ \\ \"\X~ > 
^ Ai. ^k^ tcA^jkAk Ajt_&\^. 

^As. ^£. -<i^t)CAVs) J^j\ o\\-& a^\ cs 

Vj^=sJi\ q^.-v v 1Va^ t^jjVkXA a w t^>»\\ Va.-v^^aA\ 
tts^ AaaXjAX <CAVLe^ .A-ij>\^s-s.\\ A \ > n^A\ 
a rA sVs s s\-t-u^ a\~^ ft ^k <cA\A\\ 



^LLlaTi p^ill I jJb SjVJ- ll 9 —Iao^ 

LaI jj JLJla liAj iOljtg-tl d-Jj 
jxlaJ j 9 jlliKJI j-ajG ^i£r ^ ,,l^ dramatic 
.dj-LaJI J. iSLu fi ^ ^.llK 


(*), 




J-At 4-Jjlaj jLliAI j-a (J^ajI jl J_a3 


J—jl^ idLo— ujJJ lJl^JjI 


(J^oLliSVI d j-Luj 9_a3Ij—a Vjl L5 —1 
Lg-ldlJ-SJ 3 J-a£ 

.J^_uJI j-a^L Ci mu 11JJ—u L-aS 



jB 9 




ja <n^u oij ^ t^ yi a-^l^j ji 


4XJ-UJ J^Sj dLljSJ j-ujj 

iSj^ J *^lJ) < <1 J— 2 w ^ d A Mill 

d^ 4 -Ia^a ^Ij-usJI 



d^ <<<^U j-id'— 1 Ja-jijj L-a 


LaJA£t d-^Jj .JLa—uuJI cJl-cuSj 
9jlaLa. ^ l£j—Ll^WA ^1 OJ£ 
£^ljXI CtATkJj Ci lijdla 
jaXjJI 4 j 1 oJ-^J 9 1 a It II 

Cal Mi^t,l Obijlsd jH jA^I d—^ 


4j 1 VI <9^jlalll odA L^-1 aj d-^9 
iLu-»Ld jLlWLa j^1 *lA\ jd 
Ja ^ylfc Ja*JI ^ Ofcj-ti I 

(j* ' ' 'j* II L,^ * ' M j 11 J_JU 

.^l^j JSLta ^yXSSU 

^ ^jJ ^ Lt_ua a :na ,:\'\<\ 


jjjj jjI Cj—aS Lala IJla j^-Ltd jaSI jl 3 -A^JI 

9-aijIslIa jAjdGud d^ <<i^U Cal J L5 JtiVI d 1 dV^ 
jlailJ9diUJI ^AdiUI 9 -laj^(] d oLl^ajI jdcuVI 
L ^dAA. 4 j 1 9IdL^LA dJj l5 -JI LdluSLA .9_ULAji j^Lu^V 


% 

• ^ 


IN THE BLINK OF AN EYE (*) 







(*). 


Six a cJ \t <i - 

j oi-Li 

JJU ^5-U-t tdxuall j|J xI-ujVI S±£ ^—UJL^XI Ol j L5 _xliVI j*J-dJ 

d_Jl» V (J jJI ^Ltl^alLI Lki 4_ia £us\ \ du-^-j J cJj^JI JSLJj ^_Lt L_^_»Lu2oj| 
jaiIjJI Jj—J JjSoXI j*£LI Ja^JI fcLa-io ]) J^JJ lajofc .^,^ 5 -^ (^1 l5 —^ 
4 ^,^3 jLiYnl 4jda-a L^xxiij gL^jL l^-a—ur% <s x^i\ djksb ^ ,,.^11 

U I jlj .4—bllisl 4^_^JI ^Jl ^-Jdui 4d^L-udl Gd& ^L4 jJ .4_Joi.Ld 

I jd> Lflix^kl <4£jbJI Gjd ^Lul ^dij Ljl^G UuA J 4idu-aJI Odibl 

0-»l£ I j| JSJj .^^lU ^^aiVI J^il J ^1 5 jj-uLl 3 j-a 414fc ^ ^,u<n 

jAIjifcL ^^adVI idxjJJI 0 d& OJJ-g. (JJ-J Lr *iVI jad 4_^l^j 45dL-udl 

£d^UI jbXI oj-uaj Sj-l^VI ddA dj^sd Jj3 j .4SdL-uJI jl^S J—ijJs 

.4idu-aJI Sjj^JU 4jlLl 1I ^^adVI £j-dJ-db IjSLAj <1 ^aj 1 jJ 


^^dJI dduxJI dinni 11 Oljl jJI £ljda. 4,\^dl jdcul Jin hm 

4.0 <4_u^gJI oL^aIaJJ 4_>l Vu til j . jxiIJiiVI (^Jbd ^.Lc. gjIx gjx-L-oj 
JS Sj^. 1 J (Mauthner neurons ^jL oljju^f. L5 ^ud Sj-l^S LiUi. 
Ju-iLaJI ,^11 l—Aj-i£ Oljl—Ji^l J^uu ^J^d <£LajJI l5 —diLa. J_a 
dLocaJI Jjuad ^_1JI Q^ti A* II (j^rdAj ^_ll Lxg ^cxl^JI Jg JlLIsjJU 
<Ja Ma^gI jju jdaXI ^jJI Oj^oJId . —3-dI jl jl__ou_dl jJJ—» 

^jJI LAxll ^ddUl ct v..<«n4 ^ ...^11 J^ljYI cjdl^JI ^Jl 4>jl^^a 

4i-~i \\a Oldj-ii^rX ^_i<d 4_Lxdd O^jJI -d^dl J^d jlJJL^JI 4 _^^3 
l 5^ U*jJJ-M O^J—^ J-xud-i La Id^j < ( joisdJI j-a jLa <1 i ll oM < At II 

■ojlKt,! ^jl^usJI <>Lad^l 


25/1 j) <jjIj ^—L ^ 

J, tint dd_oi < dd I I 6d-A 6d-AL.Xtl J . <_adlilJI 

4JI l ^J a-u-c ^cLs^fI JJ_sJ J) ^ ^ d_*_» ^kJ) ^k. tfr 

U I" cCLjLs 4f.j < /i old ( I^jloI^^ \_(_u ^_a^_x-od 

6dLcl ^kH <<_uljJI ^_2 6^)J) A^a 2000 ^_II 500 

ddla-^.V oiJ .a _IjlLuJI (^sA1 \) jjj_t-ss-ll ^ _Ldl 

<dl-o a a d^ : I d-^k. d-^l_ SjlA tddLo^k.^ II ^julsI^j-o ^dJ 

.^d-JLi ^^l^k-Tal 

(j-o^juLlI J/JvaJI ^.-^d I ^_adIL<-aj <6^)ju^ ddVL^. 

^Jtd^fl ^ (J ^.Id ldLi^.1 <L^jI _<_AJ .io^l^il _S_2^U 

dl r> a n 11 ^J5>« <11 d I • 1 a <m 11 JI d-i U I ddb^ . 6^ a 7) Ljlc 

ld_A .<_ CU^JlLII ddldlj) \^k. II ^dlil L_ ljjlAJj ldd-A 

ddljld ddjjl^ d—ij ojj4-ll — ( - <J ^ olAjl^d 

<JLJ>j_caj 4 \ < \ j ) I_cu Ja Lod | Jya I4 J (_aj ld_i Lcj 4i <j , ,. 4 \ \ < ^ r, 

. ^-JLO ^I^LlI^ ^ld£-^fl J(J-*_t±JI -^j 

^Ul ,UI oL- 4^^.^ dd I j) < 1 i 2 _a ti5kd a nd 1 r\.\\* C 

^_2 JyaLc ^_II jljAlLi ^djJI _ <_oj i{ jjj jlLlI I_(pd--yj 

Jya 150/1 2h° ' (_> I — (^-La -<—<-• ^1 dd <-u Jjj) aAc. 

0) C 3^^UsuVI <<id-A 4 _>LJlaJ ^-ru-AjJj — <jljIjJI 

2 > iC k_^jJ^JI J^-du ^_1£. 4^JI _ui\ g.l\"v,\L> I d-d 

. dJLA-oJJ dad A <lll ^jJJjjLLlI IdJLSLJ 4^-0_cJI ^-2d-S Id-A J)l 

j 1 6^)-du Ljlo 45v r> a <> 11 dJj^JLi I d Ll ! JI J)-a-<jJ I I d-A ^_lc^ 

aai/vII ddld ^-a_2^fl ^2 

jJlC ( jOJLaJI 4 jUL^_> Lc <diLc 4J <4jJI dd-JdjL^I (^dJI t-jlj_cJlj 

J J^ddJI £. L^-Qucajl^ c-jl A^TaL ^£.1-2^1 UdVu ^1 5-»dLaJI 

<fi KJ 9- 

(_12ad ^X-li^fl 6d-A J-a^l2jj ._dk_2JI Jya L>j_a-A> a dJ^J ^dJIj 

Jl\\ J <JL2L^JI o 6 jJlLLI 4^.1_cuil ^_2 ddl^d 4^-0_<_uJJ 

JjL^dJI 2 II A Ajlj . 1 ^ G A 11^ ( s _ 5-1 £ 'I J l^.XAll^ ^J-O dd-l^ <-ilJ 

dJj^da < la. a a ds II \ ^ ^ II 4dl A jjlLuJI 4^j^JL ^ ad-iMJ 

4~5> Ol a < 111 jVAll \ (J-G da-3V 1 ^J^-ll JjLLg 1 ^ AA II ^ (J-G ^jJL2^fl 

|_GdJL£j .^cLLlI l.^ g2 4^-g_a-uJI 4jLdld ^-a_2^fl (jjj Ij 

^_2 idl^x<ij 4 -ajLjlII ^_2 6jj) a^5i 2000 4-Cj_<_u_i ddl-0^.^ II ddjj-*-^ 

Jj^-2jj^5k all 4la-cul^J ^Ul <_d^=JI ^ ddlj-t-^^fl 4j)d ddd^JI 

G—cuck. 4^ ^jl ddla^-V dd^J (c5jJ^ ddlj—L^Jsl) 

^ ^ v4 

6^_a J aTiVu -Ua A A 4^J-G A.U \ aAIIj ^2kJ) ^k ^ II <dJ^J ^jJLd^fl 

. 4X -G A n 11 4 a£- LaI 4jkil^ 

a Vi \ ^_a_2^fl dJk£ ^ I dAJ I 4 mI^jLa-oI k_Lt-oddj 

^jJI 4^ .o a At 11 4, \ \ A^>a II 6^)1 d-SI 42da *_2d^ d a <id L^-dd^ 

Startle and Strike (*) 
C-start (^) 
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jl* <U‘;, a \ i^tXlLXI j(j ^ t 1 « jl \h,:\j^ jlcu.^4 

. Jdall JLLouj OOi IS jJJ-i jLoJjji. xUad/SJI ^Ul 


. Sd^L d>l AS*>\\ ^Sj -3 


( )^uJ| 

*_ 3 d 1 A^i 4 1-0 Ji \Cr » '. 6^0 <d i 3 <J| —<_u .f .b> ^xlLJI ^JLc (^JLi 

^^-3 ul^l ^.1 j J -^.1 ^-du <JS ( jf£~ JA 3 dLaLalibl IJ-o| 

(r) djL-u^AL* ^^LojlaI (jl & j^-a .((<Ju-uljj 

c£^ 4>!—^ oh 

LcdA ^-3 1 tl'n^ 1 ^jl jjuJiIJI 1 j_Aj — ^dljVI 

. dLjlAll 6 jjfr ^_3 

< U l C V 1 ^JLJlJ ^JLsVI <_ 0 _ 22 ^_A cL^JI £_ 3 JjjJ O 1 £-° 

((6>^LzJI <JL^jJ| )) ^_3 x nl I ^-OJlA Ladd VI £C_^JL3 V 431-3 

La • I \ < N 3 I <- 3 j 1^-44 Sjj) H.S-1S 1 Vdj ^_xjVI 1 ^) (J-^ 

<_iL^jLi_ul dal^ Li dL aL^-j VI ^_3 <^JI JU. 

V ^-s-sVLs I ^1 O^ _ < - uJL ll s _$^-a e- 3 j.j-$-L! 5 ^_ol _<_uJI 




V-*-3 <X^Xn 11 Cuts I jl 1 r>3 j-^4 4^-x 

(jA_nt^ll d I j ^-*-3 VI L^Jj <JLJI <S j-& ^_3j . I ^ 4*\ 3 JjLLc 

d)jJ_t_u_> Uljul3 { ^-& jl : 1 ' iSO -^' 4jl^-j3)^ji <_ul ^Jl 

dll j 4 Aju 


<ddA ^JLdVI ^d~vJi_ <-uj x^JjlII ^-3 .A^x 


1 ^ 44 x T)d LfcjL*_3l O 4*\ -c> X X111 £_3JjjjJ ^J)^.^ 1L jjfclLjj ^jLj 

MAKING PREDICTIONS (*) 
.axon jlj.-^a :£- (4) 
tentacles (Y) 


U^j 3 dio_<_xJI dillLo-3 jl . Lfl-^Jl x^aJ 6jLc J-oJLJ 

^jljL^. ^_3 id^l J i4_3 V-OJlJI A \ \ iS*iX 11 L»V-jiJI (j)-0 

.Mauthner neurons jjjoljJ).. u^tlC _<_o3 ^LojJI 

SLo_ <_xjlLI ( d Lj^JU-x^xJ I d 1^)1_duV ^LLsLjJI jjlji^jJI JjLgjI^ 


^Ldi ^uj ( J! ^ L 


<axons 


(') 




^j_»j_A J-d 4_C^j_ cxj ^_3 JjLculJI ^ 

Lojjjt 3 .(^jjij^JI (Jj»_3 Jj 4 ^ (j\jj. \x^a II 

^)_oVI (Jji (jjjVI o^j —^ —<_uuJI <-^LJI ^j-° 


-iVI >JL3 oLo 


dX9^ 


JlJI 1 ^ \\a ( 6^) 1 J) XT) 


^)JLC 6^)LlLVI 4jjd) JdJLJ (^jJI _x. 

^j-ojVI (_dL^Jl ^_3 S^^Jsl d Id^ 

<£^JI <j)lj»jd L»^3 1 J x^C 1 x^lVt 1 UxMflj ^xn^.1 

iiLajULA dljj) 4 x/^iC _d <<j| j (d-3^JI ^-3^ . ^y\_ojJI ^^ 


JLx. 


(_£j_CXJjJI dV xAa 11 ^-JLOJ _l_U_»V I ^LJI I 

(JIslXJ p^_du ^| (JA. jj 4^3 Lc | ^ X Aj U I j_Aj f^l^ll ^J-O 

<jlojL^JI <L^jlIjJI j_JJ&L1I ^j-o_»VI 

>. <Lju^_ 3 4 x i t \ A^ r> x i 1 11 (d-3I j 1 VI £-*0 _ LJJL ^ ^ I 

j (jA^VI 

4_c,_lA 




<Ajj Lo 6jld xilUJI dilj ^_3 . jA- 

4jUU-OJlJI dld^VI t_J-SLs-J J_ i_xjlL 


1\ d 


^-S-SVl |\XI^ 


-cJj .^yLsliJI ^Uj^L cjljL?“^l Jl LS^Jh* LS— 

^jJI <Jo rdl 6^)1 J_II (J \X 3 *t ^_o dilj <^o _<_xJI 

^Lod <G| ^jjt 4 I j_<<_oV_ CXjlU *1 >^L£ 6 jtc J- 0 - 3 LJ 


. i_31 11 1 6^) I J 4 x i i I 

6^)JL^J.l d 1 J-& Lx.Tjl 1 1 jA> > <JjfcjJJ ^-St_3VI A 14^. j x i i 'Asp 

(2)-^] < ( m p&00 A ^ J> O _1999 ^a.1_C ^_j-3 .<d»l_ ljjlII 

dl^ x nil ^1 _ <Ju ^_3 ^JLJolaJI £c_j^IjlL1 jJjl3 4 3^.^^ 

La Leu ^_3 jL^_* LLl-w| <-C^j x n4 ^_jlL 

jh-^ O^ ^d^.1^ A _Ldl (j(j) xAc ^-s) ^)-A>l_*idl 

x < 11 I j_£&^ (i^liJI ^_3 bpj) x^> 30 L> 3*4 1 4 (^ jJI ^5~> d 4 3 1,1 
<Cj < nil ^jljjl j_4ddJI J^4J .<L*_3 jjlJ (j)l^ La_o l^j- d5\ 

9- 

^-31-3VI _1-uJI ^-JLrdj V Ladd ^JLrv <j) _3 ^j-oLAJI 

^jJI 6^)ldu_uVI ^jU < 1^3 ^J1 bj) xViLua <L^.L_ ljjJI (^-Ll 

^ya 1 x^>Lul 3L _o_ <_xjl 3 La SjLc ^-S-sVI <SLadi l^_4 _2 j 

3-4V ^-S-SVJ f\Q .—t-xjV1 jkJI J<S xVi 4 I OJ&0 ‘ L^- ljj 1^ 

(J^Vl O^ (_ £ * ^ (J ^ ^ 4 V ^~*0 x ni l ^ 1 ^ , 4I V1 1 J l & 0 • dJ-O-t -Jl 

ijjl j ^Idjl IxA 41 J-CL_u_3 <j| Jj <L.un^k<) dl^3 

jyiZ- Ix^a*^ ^dL3 ^j| ljjlsJI Tj_o_s) ^jLaJi^JI ^Ls ^jxi^Ilj-LI 

I JJb . ( l 3j 3j ^^ *i 1*4 dd Ij cJLo-<_uVI dJj|^) I j| <-3 j^-^ 

< L^jl_x-ujjj-o — L-AjI — L^J ^cLsVl ^ji <jL-Al 

" ** "9 

l>°j U ^ j)l l>°j 

^j-o Jlla ^13 <dljJl <dj X nII 6d^-3 L^-cLlLs J^Llj j)J-3 
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^d^.1 jjU\ I IjLbl ^ ^Loil _2s>Uil c-jlj-U x.AV 1 ^_le. Idj 

l^jlx-u Jjla_<_UJ ^jlII ^4 a A in CaLaj_x-^ 4_sJ^sa1I CaL^jJ _coll 


. ^ (j.lr> x n 1 I Cj Li 1 i x o I j } L^ks 

2)1 £"^)JljLi £ jl *s~iO 4 A^w rJ JLuJ)l dLo_x_oJI isl aVa X < 1 1 *k_lC ^j| 

< jJ.J .S> ^]L 1 Li LLs j i_3j x^Ti 2/_t. n^wl 1 dJ J ^-C-Ls^f 1 

6jlc ^Ul dJj-L-oll 4-LiIL-oo ((jjl^ jJI *ld£.^f|)) ^c.lUx^s^ 4ol£. 

j ((jr^uu jlai I I dl*A x <il I <j U^j . I a q \\s 2)jSo Lo 

I^il tit a^ 1 J i oN 1 4 _aL&^ i oUj^l lc. I 
^ wiill dim nil^ .^jxi^LaLil &L^2 a*^ 1 ^jl^LLl ^^.LLII ^lil 
^^1 t <ii"> % \ \ <3 ^ Ji ^ \ i j ^JLS^fl &JJ& jl i ^£jJI i4.^>Jl 

. 4,\C- jtsLJLJ^fl Vd-i 6j JA 

LiisJl dJ Lljj J jJJ ^jJLLs £_*s — Ca £j\ _oo^-ll ^J1 4_i_x_oiJLi 

J^^.La — <4julaj!$ .D> d^jJI ^odcl_ <_<jloj <0 LlJ .B .D> 

1 j^GLu Laj-ulu . i^JLLilsj j_ij^jJ oL^Wl <J i-u-L-u 


^JL^.J < JiJnC. . t-(£)L4' £-“=4' (_y-1' La^' i»ilj 

^ ** 9 

jpll 2)1S-LI ^_2sls JokS 4^JI dlj^G JjlS 

(J t L_ijj_<_u ^iJI 4 U,V\ 11 LcLxu LaL vq ^-_L_i Cxp^^a ^J 1 
4 Aa1_3 4Ljjju old^-Vl s J) 11 4 \ a x < 1 11 <*\ a a n 11 Lfl \11 
4_*_itli <_ij ill JjlaII JijJj JLo-X xx11 ^_»_a^Ll Q, \Ti V (di-irv-i 

<1tlAJ1 jA. I 1 ^ ilc. 1 jJ <<-ij A A11 ^LajI <AoxjjJ1 


J L 


<4-A-i-ij11 Cj ^jl_2kJsl jAlj ^_a >c jL_<_a^JLi 4 i 1 \^_<_uil 

4 \\ \"\\"\ 11 <J_i_<_ujJl^ |V t<i11 4_CjA ^j£. <Ao_<_uJI Jal M jxJ 

l_^_x-AL x-A^jI ^_*_aVI ^Lla dilj •(!_M V 


dJj) L-J1 1 S J LjJ 1 ^_S 4A< 


<JLJJLi 


^1 


.U3^l 


^-JULA V J-A 


J! 


6ju 


_ m\—4_U^ 2010 ^1_c 

i ** < L l ^J 1 4^ < 7« » ^N, 0 1 4 ^>W 4 4 .^xpexxmexvX^V ^>‘xo\o^ 

CaL^ Till 6 LAa L^JaLaLAa _(-u^j 6J_A 4 a \ 11 

^Lla 1 a x _<_ul <^LojJl L^ a, Ajaa 4 La_ij^j 4 LIjAJJ 

—»Lj -LXJ i J<: A Tt A 4-L-U l Ul\ g- 1 A Ac. 1 CjI -i-g^Js 1 (2)1 

.4_A_A^jL 11 ^kl A 1 UJ^_A ^ I ^ Lis 1 CIa S l ^ Ull A 

J) < ^9 1 Aju-AILa ^Lo^ Cj 1-co^Jsl 4Jul^j cJ-La 

^)-Aj) l A A A1 Llo^^ .2^1^ ^jjj^jLLI dio—coJl t 1 Li^_a 

LA< L^J <AjIl J.\C <ol^_o_2sJI cAa 4je_ iliL ^cLa^fl 

g-j)>lll 2x9^ dLo_caJI jLk^»l (^-1^- L^jijdi cjLa^jJI 

lALJjla^L ^U^Ll CaL-o^JsI ^c_o_CUJ ^ Jjla La ^ la ^ ill 

^-a_a^fl Cj-aI^ U .^AaJl ^U1 ^1 JjlUI 6Jju-o^ dim-oil 

4^J11 2)LLoJsl 2)1 2‘_^1_ JjAa 4^J-ou-q &,myl\ d—)I J 

ljo_ol ^^.a-sVl isd^-S j-Aa kAd^JI ^-ajjIa 6jjLij 

■ . diouj-uJl ^jojijlaI^^ 

SEEING IN DARKNESS (*) 


- djljl<-u!iU £-Aj-a - 

Tentacled Snakes Turn C-Starts to Their Advantage and Predict Future Prey Behavior. 
Kenneth C Catania in Proceedings of the National Academy of Sciences USA Vol. 106, No. 27, 
pages 11183-11187; July 7,2009. 

Function of the Appendages in Tentacled Snakes (Erpeton tentaculatus). K. C Catania et al. in 
Journal of Experimental Biology, Vol. 213, No. 3, pages 359-367; February 2010. 

Bom Knowing; Tentacled Snakes Innately Predict Future Prey Behavior. Kenneth C. Cata¬ 
nia in PLoS ONE, Vol. 5, No. 6, e10953; June 16,2010. 


> jAV>i ^jti^fl 2)i ^—Si 
. <K m i a 11 4Sj-^- 

<IaL ooJuA dimull 2 )Ll^.^1 a ^_a 

2>SJj -om lli 1 is LAa* 2 I jAuJ 4_3 Ljji^Ia ^-LaJu-uS I jl 

die <_oJl 6 La La dA^lXTil CIaVL^JI (—A Ic. 1 ^_a 

J 41a^J1 ^_Ll L^_q _ui\ 4 \x a^sj 2>^ JS—diil ^cAJI ^^ 

SjJLA^ ^1 ^Al C.a 1A%.V ^Ull (frjJj . J A JlS~i 1 1 4 A^> A^> Ai 1 

<4^1Vii 1 6J-A dlm-oJI JLs-SLa 4 \ \ \ m 11 dlALx-ALx-AaSVI 2>° 
4-jla 1 j) 1 ^ a 11 (Jo I JjJI ^_a . 4^-au-oJl 4, a a xAj (^-1^ 1 jl mcl 

4*S X XX11 4_^_aL^Js 1 ^ Axil Q ^*A 4 - X-U J do 


Ca- 


J.I ^ 




UVI 


-4-T^J-' 

1 2>° 4_ooLs 2 ^ ^)Ll 






Ml 


LlL^v2 I ^_JlL»jL 


^.j)^.^ 11 CIaLjl^jlaI^jl 

^jJI 4 xx xAs^Jl ^_1c 1 jl mcl ( L^ool_^ 6 Jj_^.^-11 

; 1 aq r> ^flj_ t-u 4 \ \ aVaII CIaLa^ x As 11 6 JJt> j) a m . l^J _c^Ti 

^ 1 < ^.j) ^ 11 2>° 4 _La^-L> i 2>° j>j> ^11 ^x.1^^1 la.TT J_^ 

J_A JjlJ 1 2)1 ia-aJl 2)_(2h° 6 J-A LfrJt xsj jJjI I 40 J 

loj \T^wl LoJjl£.^ iT^wi 1 ^_S dlAjJj 1 a sC-La 1 2 y& 

6jJ-uOJ M o_die_ <_xJLa 6j^f^Jl <o_a 

LoJjl£.^ c-ajMI die_<_oil 1 a _(_txil ^-^0 4 ^s. xAl^ 

L^l xAj 1 Lo IjJfcj <^4 _oj^LL1 4 ax xAjJl dim nil 2j^ 


dU^I Loj 


JLa oJdS L^OjVj JjLO 

. 4*C \ -v \ 4_ilc i JjljJJ 4 0 ^ )L* 


<2010 j3kLc^\^0^> OWi 4_L^-c 1 a ^_aLao (^jxs^C _ ! 


Scientific American, April 2011 


(^jjjiajLl) ^c-AjLaJI (^-1^- d^_ (-00 4o^Ua11 Sj-LLII 2)!- 1 LjlA^j 

>y^ x (1 a^ dUxnll (^jxjIJLs! ^_S 2A-oo^-il djl J ^li^U Jj^laJl 
(SLl^JI ^-lc. ^J-Q 4_2k.j^Uil 4 ju_uL_u^I Cj VjL-oaJI jjSl axA^j 
JjjJslA 4jlaJaJI j 4_S^UdJI 4 X A aLa 11 4 A AX(<\11 jl Jj^fl L^_i t _^^'l J 

jJlaG u-^I^LsI ^ x^s^l 2^ x^t>il CaI J ^-Aa .dljJ_coll 

j-o^fl J \x '\a Lodie. Jl*21 ^_lc <^jil I j_A 2 y& 4-ajItlaJI 4 % a aLa 11 

dlxr\ x < 1 11 4jla 1 x^ll 4 -aL~vji _cu^fl 2)1 J-ll CaLa-aJ^. xA^ aLa 
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jii\ ^ IjJI j jj ujl^JIj cjIajLJI jjj^g Jl 

4jjjJI ELl^JI CjVl£|j 6J A Lx ^x (_oj cllj^j . jjGj ^j| ^ ioj 

^jx.^}Laj 4,null -JVdlj oLIjjl^JI Jl 4-a^l_ juj J^. LIa^JJ 

.<jl~xLJJ j^Lallil Jj-^G 4^jxlj_a ^A 4 jjjJI ^Ll^JI 

.(J-oIGJI ^LLaJI 0 J-Oxl! (_£j_2k I 4 JLjIjLo JiG (jl L^JJ 

dlLa 4^J A Vi £_a 4AiLaX_ll 4_>J UI\jggJI Re (Jj £/_oGJI 4^j__JjA 

^jJaGLII Cjl aLx-ojaI _L. CjLc. <4 \\\ \ 11 CjIcj-o^J. 1 £._aj (jj& 

4aLlLo (jl xlsGJI cjL I jjx| cj! _culjj Cfj *j .^'LiIIjjJlj £_o 

<£lill jJLSLJ £_a LoJaG J 1 \ J.S~l\\ $\ (Jlj-aV I (jGxj <1_ lL-%-0 

cjL-Gjjxj JxV «—»3j ^—a jajj (jl c j-o 4 aKj J—a I ^jj^j 
JjXj 4_jjI_Lo ^_Aj — <jl~xLi 1I Ojl jLJI i^j£- 4_o^.LjJI jl j-xGs^I £j£. 

JA3 (JxaJLj . (J^_oGl!I CjlLj_(Ju ^ 1c, 4 A All j £jj x^->^ 6j_ jIaIL 

4-0jIa! jAtJI CjI _u^JLO 6j jLa ,j£Jj _cu-o -UlAjJI 4£.Lx^> Cj _xAj 

jjjj eJjL] <^^-3j£ .J> ^XjujJ < JjlLLj .Sj- uj jJ^I jjx^lcl 

j£K\ji 41 tlpw jjjIg J^. ^ j ^- u _<-<-» ^ 0^ ^Lll JLoJjjI 

Llil jjJG j-o jxlaGJI ^jL» cjl^j-Gi!l £^Ija| Jl (£lill £-a ^JaGI! 
ij^jujl^I ^ a n \ ^jUG cilLoA .4 o A. ^ CjLKal jA jj JA 

( j£. <4 j1^JsI CjLxGjxJJ (j_o £_ojLx-a I ax^il^jsJI &L-a xl_Lj 

olliloil JjXJ ( j-0 J-1 a>J 4 \l^k o 6j-$ _UJ ^-j-'VJ , Jllil (Jjj _co 

^_jIaj ^A ^Ul ^j-CijA Jjjjj oIjI-cGja!I jlj-ccil ^j-0 jlsc^JI ^J| 

JLf^I ^ ur 1 ^ L^J J ^ 

.dljjjJ 4 joj1 Jj^GJL j_a jjJG j_o jxiaGJI ^jl 

jj j ^11 ^jLa <dl Ij ^Jl 4-aLcisl j .4 x^a^\o ^ ILLuJLa 

. i Jj J_2c (J-o£. (j-OjA jAjjj Cjl^-lj-o-lt ^ _jA ^j-lc ^-AjJ 

JII^A. 11 (jjil ( J-O 6J- 2 clj 4jjjil C^jJUt£.l J—Aa 

J - XnC la_ lxjijI ^J-O ij^-lJJ <4 jVjJI ^A ^IGU jJXJ ) X-^ LoJaG 

4-o^^Lo olx^JcaJJ jJ^ I ^^hO ij^-lJJ 4j_xGaj^fI SjUI ^^-ic ^J-o 
^jJ-UA)) :<JjJO> 4jUjil 6j-0£. (JjA (—1 Xit^kJ .jxJLxJI ^A ^jlijxil 

I J-Aj i4 jjLx-ojaI JjIjA i ^\-y\iii 4-ol JjlcoVI ^^.cl jj ^jJI 

■ ((. j I j-oj-co Ij 4la 1\ Lo 

FINDING RESILIENCE (*) 
nascent (^) 


- jjIJIcuUJ £_a.lj-a - 

Progress Report of the Interagency Gimate Change Adaptation Task Force: Recom¬ 
mended Actions in Support of a National Gimate Qiange Adaptation Strategy. White 
House Council on Environmental Quality, October 5,2010. www.whitehouse.gov 
Our Extreme Future: Predicting and Coping with the Effects of a Changing Climate. John 
Carey in Scientific American. Published online June 30,2011. www.scientificamerican.com/ 
articlexfm?id=extreme-future-predicting-coping-with-the-effects-of-a-changing-climate 
The Georgetown Gimate Center's Adaptation Gearinghouse (information on state and local 
adaptation plans): www.georgetownclimate.org/adaptation/clearinghouse 


Scientific American, December 2011 


j ju) 35 £LzJlloJI <Luj 


.^jj^-coJl cAj-coJI fclj-o 4 j^JIx_o 
JjIjjLA 4jjJ-c 4jjIj j1=lj 4-^j^.j jljA^fl JccI jLjI J_ij 

y _cu _JuJI _CuJI < I_ GjjAjJI^ <1_iV jj 

jCliil ^j-oj-c j _ Aj <<dljjj^ .B> jli I_cjlxi .j!$_ coju-ujIjA 

4j^jjja^fl ^Lx-oaJI 4_!lf£j ^A JjL-JI 4jjj11I 4j^J _cu^fl j \ \-s.j 

^jl Ijlj-^ <2004 ^.Ic 4jj jll ^a j_xaqj <NASA 

jaJ 4 j^Jj jx^jJI ^C-Lu_u ^jju-<jlc J^IajjI jItlAj jGi^j 4 jj jll Ja ^ s 
I J^Ju_<jlc JaJ»: 4 JjA (^.1 cjJLcuJI IjJJ-o ^Ix-cu-c ^A ^J^JJ 

((. L^jLxjjU lAIj-x^jJI <_Aj^ ^1 jJj jj-o^l 6J-A 

o aU <2006-2005 6JjJjJI 4j _uJI ^jjj Ij 4LJ ^aj JjJxjj 


<jj-cu-0 (4jaI jJI 4jj jll Jj J_ uj ^JlxJI jll ^A <_Lu^sl ^jx!l ^1 j-a| 

J^ljlU-Aj 4J l£[j Cj _a Ia (< dljJJ^> (j-o j Ixj Lj . <Loj _ao. I j I j-<-G I 

jVjj 30 000 ^ _ La £-a.~\j (Hayward ^ s 4 j1^I _ <-JI 4 aL\1I 

(JaxxjI (_un I jjJ I CjK a Vi (4. \ xAllI ^jJjaJI ^AA >( J[jL^JI 4 - coljjJ 

CjI J-x-OuO 4j J^k a (^jlLJI (JjL ^ 1c o LxaGu-u-o ^jLJ.1 j JjI JjsJI 

^\\ (Jjlj^JI ^k jj ^j| Jj^oj —LJj .lAlx^I^xJI ^1 JA I JxA 

^j-o *2 Jj jjlL^JI ^j-o ^j^I^jJL ej_cul JjJI Cj I Jj (eJJjlj^fl j jjjL^Jsl 
(P JjJI 4_!1£j_!I J-oGj .4jl^.^LII CjI jjaJ I j ^-culjJsl ijg^. (dllj 

gjj-ul JjJI J 6 UI ^jAlXj 4Jlj| J-2G L^jGJj (j-c 6 Jj) j ^-Jj L-xl^J 
. 1 ^ dc LIa^JI ^ 1 c. SJ^LujloU oIxAjjlxjjlII I 6 j-a 

Lajlc ejJU-^l ^LlLI j _JG ^_a ^xIaGLII CjLIjJx| _xxgGj 

4juA^fl jl ^1_ill I_AjjLxjj _jJI Jj J_caJI ^jxiIjJI 4j^.I jj V 

CjL^xjjJI ^jGijLxjj I a JgC. Lx^aj x^>^.j (^Lll l_Aj>aXJ ^ jJI 

j Ac -.Ia (I jj] <1 iVj ^jAA . l_A JjAjj ( X-a <1_dill j 4 j_ 


^^-i-Glj^fl Sjlxj_cuV 4-L.-X ^J-» <l$J-A .R> ^JJ_xjuJI ^jnl^k -a 

Jjxjj (jl^J^fl cjl—cjl - Lj ^j-a 4 jlLjJI 

J-L<_u^fl ^jLlj-a ^A ^.Aj ^jJI d)J-ll ^A JJLIj-GjaJI ^j-a 

‘Lxl jja! jj_oj -J _lLjJI 4jVjJI ^jxtL^-a ^j| jjlC .jl^j^Ll 

: <L$J-A> JjA t—w (> ^kj . <Loj IaJ I 4j* 2jJ I ^-a l^j t^AAj I Loj I j dsAA 

I^-jIjjj (((JajLiJL ^_culj t^jj-t-Gl ^jljL^j jJU-LI CjIajI dllj-A)) 
.((L^tljJ-a (^Ajlj ^jl) JL-GljJI ^jA j-oju-oj ^jl 1 \jlc, 


( ’(4-jJjil wiLuViSl ) ; HU jjJu ^ ^QJI giUVlSl 

cjl J£.L_ail ^j-a JjC)^^ ^ UJLU| Jj^rs. II ^JcG (_aJ ^ j ij 

^j^ujjJI ^Aj 2009 ^.L. ^A-S • Lu] (jjLj JA J->j^^ I j-Aj .4 jjL^jVI 
(jl <JLajL^JI cJi\Zj\\ ^1 (— dLj I _ i JjAjj lj>a| <LaLj| cJljL»> 

> ^x^>T\a ^A ijjA_ll jClill jJXjj ^Lx^UJI I_ ^_oJaG jjLj 

(J-a^-a 4 a,11 6JA ^jiJ-IjLjj (j->jll cilljl ij^J jaj .2012 ^.L. 

4xa)jJI CjLdaiil (j-a JjJxJL aJl^J ^jJI (^IajJI AjIjJ A JjxJI 

^X-x-aJ (Jill) ^jljj (jl La^ . jLixll 4j-Gi^xil J^.lj-<_a]| JjL 
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gWEHoom 


8/7 tjlj.ixJI 28 jJLsJLI 

2012 ^jnki (iC.1 /yilys. 


f^\ 


\ijla-a csl> 

tl/ LuuJaU <LxJu*£2lA 4-ULc 4£^yJu 7 <Jfj? /, < L? -v ./? „fi> fJ^XJ 

£jU2fjJI lZjLLlO^J LuLL-LlII ? fjJLLu/y/j tslj <■ LLU-py/ 

. jju Loj 2020^ Lc. ^^2 2 4 jJc ^2 J! 


<j ->1 c\\ .l> 4 J_jLLo 


^k*S :(SA) JLSj \ja) dUi^ulcu 

** ~ % 

i \ iA -~v\\ .A «V>'i 11 n 

j xTi \ i Lc ^jJ < Li_uo. :<jj < <1 i^A> 

2)I 2_Jjl jXJLS . ^j_cuJL Lej jJlAJL 

sVjl IjjI 

j_A j — *j_cuJL Jj9 Loj IJ_ill 

«_*JL 4-^jJ ^-lc ^uJ £-iljJI ^-s 

. l ^ Lac^_ 1 ^ — ^3 _ <-*1 ^ 2 )“° 

2020 ^lc ^_s ejj_ ojL-JI ^ 1 jl^G _culi 

j-A Loj L^jlji _cu JjlXj ^_ll _ < - u 

.2011 _c ^_s ^jjJI 4_lc 

<i ,n dl l oLxiLilf 


cjl- 

. JLc 


ij SjLaJI j ^c-ULLLI 
cjj x^i 11 *>f \-Gill cjIjj lj 

u^U 6 jJ^L^. _£Gj 1_ 

OljjlVI 4^JU_U (jS*l ->> Vt ^ C_9J_CUJ 

2)1 2> c - !}LcG-S < LljUj I £_e 4-cuJjdJlj 

JLlLcu 4jlj jjliWI JjI _cujJI ^J_c J iTn 11 

^Ijjl^J y I Jj^jJI J^jjll a^> J2cu ^ajll 

dill ^jl dllc I Vj . I—lc ^jjj, n^ ll —1 

LcL 6 ^GcI V • J x < i j-c I 

jxCjJI < Lc J_^. <ljlLckJI 

^jJI < i A11 j ill ^Jl isjlllal 

CjI_L.^ 

PROFESSIONAL SEER (*) 
computing (^) 
Moore’s Law (r) 
Intel’s Tomorrow Project (r) 
hard science (l) 
:pragmatic (o) 

Jl <jLaj^ mi iajjj :jet packs (*\) 

(JjLcu (j^UaL diljj 


<julU 11 dl 1 <jl^j jll (Jjll _ulll 

jlj-txil ^j-c l^jgJLa> ^-9 icjUJI CjI^c _<_oJI 

.< 1 i < .«j"v 1 1 <Lc L «>*s 1 

< c jj_cojj^> ^Lg_c Jinij 

JJLC <C^Ua-ua 1 jL <_u 

(( (n jiJJ Jill ^ 

dJl^j—dul i i 2011 j^.1—C <1—sULI jXJ 

6^)jl jJI CJ I—.iUlJI ^ j j 

dL-^L <<JU_U^JI _<_UJ 

L^i-^_clcdl ^_9 I_ AjjuG ^jc 

1 dll-c U < JJlI 1 _ <2ulA ^j-G 1 

< 1 CL~ C a ^j-c 4c J) A j XV11 1 L<-GlJ I ^Jlj 1 

^ cl» 11 iJLiAJl ^j-c llci_c ulc cjI^)LH-cj 


^-L^jJI ^yG ^ _CiJLaJI ^j) 

j jh* 11 INTEL Jlj| _daJI «2ii^ 

^J-^.1 I_^ 9 jls ~>jj (A _cj^alil <_ae-sj^l 

4_>Jjj*N \11 CjLcJL»_cil 4 9 1 < ^ 11 j^JI 

_cull 6^Ji9c ^j-11 is\ 11 ^ 

4jUjJI jlnii (^jJI Jjl9j _cull jX^_9 ^-1^ 

' c ' /zc ^1—t ^ —Ls ^ 

d^.1 >&j] <j>a .G> 


jxj_9 (iy\j. 

l _r 


J&yi ^ <(jJ- j\ 19 i CjLcHc (J_c_cuj) 

^j-c Vjj 4^1u 2JI j^Jbdl oljiG 
^-JLC^J .^LjJlLII 1/21^1 CJ^LlH 

(Jl l| i 91 CjDjjJIj ^J/^A^^ll 
V 4 _j 1 ^ \ 11 <j>j ui 111 i La j Lie U Lcu^j 

. LAjJlc^-c 6 J i-cu 

2j l^j^yG / d < <3Ti ) Lljj 4 l^s. c Oj^-I jlj 

4jl9 0-9^)LlJ < i ^jj-t-LLJj-2±> J_C I jl Ij^j-C 

(JLl^. ^J^illll jCjJ 6 jL| o>-VI J\ 

^Ulcul i^J\ G s Lc (J[^.j <4 jIaL11 JjlILcu-c 

cjjI— 2 G ^ 

2)^^11 ^ LT^" ^^> * 

^.j fcjlsLsJlj dl_Ijj ^_leii 2)^ _ UJ ) 

. ^ 1 A^, uK 2 y-G (J 11 3 1 L5 ll^ <4 j_UjlILIL 

:4_LLHI 6 j-A 2/° dlillLuLS-c Lc_l9j 


jjc 2)1 ^^1—l^j —<lJI 

^_lc 1 ^ « idj i j^GJ d^l J >Lcu2ll J lJI 
. 2/G1 cu J£ i cr,l < 22\ \ _ i_u 4_Lc1^jLc 6^)lj 

d^L ^Ul —LJI 12 —a 2)1 2a^ ^ 

^—cu L yiA < (r) j^ 

4lSj-cu 6j^.n 2)1 2>^ ^ 4jajJI 4_ilc 
^_9 6j-ijC d^ljLcllcul c_Lill^J J^Ll 2>a 

4iaJj^. ^_ds jj j_sjW\ 1 1 j Ci \ 1 1 

4 c \ 1 1 4jlALljlcj 4 a^C ^ a 

^lll 4_ijj^_ll cj!_scJLjlII 2)1 1_^j 

jJe_cou Cj _^ J_G| 5£j _cull I _fl.lVnl 

Us < IjJLj-u JljJ 4 Cj cu jl jjlJ Lc^cJjdJ 

4 \A^1. A Vi 11 c-U-cul^iJI 6dVj ^2 cli-a-^-cul 

j-cOJl9j 2)^ (j_ill 4_ljc^.11 Sj_^.Vlj 

JLiJI |JLt ^j—k ( _ r ^lll I— 

(2jI ci!j ..ill t (^jm— fila 11 

_*J1 JLikJI 6>4? 


- < a>- 




.D .B>J JjVI ^L^JVI 

cJljullcu^l ^L^c 2 >^ ^ -<-uj-ll Jjju-all 

^Ul J^^JIj JgI 4 ^j—U l ^2 

cjLIHJ diiljj uoi ^1 j ill A U 1 j 2^.1 
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^_&j] Army Cooperative 

£-jILJI ^£Jj-3 

<-culjjj jXjij J—$-2 • [c^^JI 


<jl JjAI . I_jjJI dl_13 ^j CjI _<-u jjjlSJI 

— 1 1 ^j|J Cit-Xa-O^jJI J JLO-J lljl 


J I j I LjJUi^jJI^ 

9 

Jd.jl <j1 LolS . 4jljj <_ul_aJI Cj 1 j ^ 'vi 11 

L^i dJ J>^ J1 
.^^U. jj-ll JUJI 
^UsljJI oL^julLla oa i jA. :^_L L J-oG 
4> xAj (GPS) ^IsljJJ ^-ILslII 

L ((Jj^^kil) ^jlrvJI dl3lL& 

^Jslc ^UaJ ^Jl _LaJI dlllL& Jj^adLi 

u* L° £jj1 J—*4j - J—2ljil J 

idjjlix I jl dLl j-A <juu^jjJI I_ i^jJjjuJI 


la Q al 


-u_> LgJjl«_3 i^y .aAJua £_o 

dLjJ ^t.ji is*j\ ^ _lllll _Jl 

^Jl Jj-aH L$_J . I <4 jijjI ^ 

< < < \ t < . < v < 1 * < < < 1 *N. 


^\5^\ dl :(SA) 


^jJI 4 3 \ *Till 4 JjlWI Oa.1 !<jJxxUJ^> 

\ 1 ^ \Sf <Jju_uj J<: a Vi \ l^lj 1-AJ 


4. llu^>^_3 « jaAVI JjII )) 4-3 Lai J_a. 

^j-u jjua.^fl Jill Ls^a. j . CjL*\L'JI 


c> ;^) ."< 1 < a :sensors p) 
synthetic biology (r) 
hippie movement (r) 
network connectivity (i) 


4_LjJJ 6 J-> J-Ll oLsjuJajJI ujLdl^l 

JjJa <<jlS^UI 6J_> J_aJI CjL_AJ1 j 

^jJI dill {j _C LdL^fl ^xl_ oj L_ktuaJi 

4 A « a! 11 ^_(_7jl3lJ| CjI J) \ a n 11 ^_S LaLjlS_uI 

Vi^xi J\ dl : (SA) 

^ 5julc j_ ^ _IjJ :<nn 

ujji _culjjaJI <jI_JjlJI j I jl^yJ 

(Y) 3_uaSjjJI JLJI 

oLu^VIj (DNA) LdJI ^1,^ 1 ,nl] 
5 ^a.jJjJLjJI j a^)Ljl3l1I O I _ 

dliALul t Q ^ | . ^6 J-i a.1a\ 4 i 1 

^j_o ^ i^A...,..A^JI ejj-txiLaJI jx£.|^j 

^j£. Cu^xjix ^_ill < aA^IjJI Cj l^j ^ 11 

4Sj^J|] 4 jl£.L xLa.^fI JjJUlJIj CjljLsJI 
Ca-oL£ ^1 Cilc.1 jj^fl 7^-j < tyygJI 

S> l_AjjaJilj Jjll .. x7i1l L^_j 

dJjl_doll ^jjl t _cujJJ] <dJl_ ^^XSJ 

gj jj\ j—lljl 

^j-ij-t-^aLllI Cj tcj)<Ju-£a^JI ^jl^j 
dj^J Lo ^Icj-rf-u < ^jJ | 1 jjJu-oJ I 

4 \ \ K jlJ| Ll^.jJjjlJI S o J-2X-S Lo 
. JiLo-C JA | LLa. 4l I — Cj I jJ L» 0-3jJ I IJ-A 

^j_o_o ^aLa-dul <b 4 jlo j 21 _t <i33 

^ \\±> UI^J ^^_OJl1I ^jA I 

^jj)ui^\^ (Jl^ 21 _dll iljl j^-l 

\\ \\c. ^ . 4 \c, oJ^adJI ^ 1 ^ a a. ^ \ 11 1 
< i^.xa> is~i dllj u\ 1 £ JdL-uj 
Lua.jJjJLjJI Cul^ I jl Lo j^>0 ^jl (JjLa-lls 
^jlji^lall 4-u^aA du-11 Mju_ujjaJI^ 4 juu^^jJI 
^j .lc I J-cL_u_l jlj . 4_^_jl UJLA 6jJUJJ 

.icjlill CjlllUJI Jllju-oi Ijj) a^i 

5-\ijN : (SA) 

SAiaiS jl\\ \-12 x^1^jA\ ^ Adxk iA^l\ 

Jl_aC.U jxj_31 _ jljI !<1 <1 1^*V> 

4jlju^^jJ I Lua. j\ J^-J I jd Lc £-a 6jjJS 

£-a TjjLsjJLs J-ojlj <J_cojlA .A> 4_a_<_ul 

Pink Jl 3—c 


- jluViAL - 

s jji ^ 

B> 

^IUlj .KKAjj OlJ jJj-u-3 

Jlil ^JXaJI 

<GLa^>l 

(JO £Ay\ ^jJLuj.4 4l| - J H'u ut,U j dr; 11 
ct A'UNfl pO.J ojxuLaJI jilc 

4_Lo l^J I S^J) ‘ ^*i 11 

^JAAjujA jJUxU jJ <2020 ^lx ^3 

^.A'uui 411 (JMbVI ^5-li- ojxuLaJI 

. LiijxxiLa. 


J3jjlJ .<JukL-^aJI CjIjU <_uJlj 

J-Ae ^ t^[ 

jxljAJu-ul 2020 jxlc ^_3 

Lu ‘ ' 4 0 . jdbOo i ^ ^ I <(<1^11 

Cj I ^Jl ^ 4 ixn^lll 4_dLdJl j SjLsJl <lLt 3 


^Cj j-t-oJI Jaj|j)xA j Cj j) a^II ^_3 

j-o lllclld 4_^Ja jJuJll ^_lc C 

^jl-3 4^jjJaLj 4_u 


AJt 3 


:>J- 


,L 


ol:LJI 




jxkJI 

ij 1 V| QL-u 1< n^l, 1 oL^.A.du 


4jljj _cuLaJI IjjlJJ 4 jlcIjuLLI 4_oIajJIj 

j\ xau oloa.| ^_3 LAjI jx^_cul uilj-oj 

uu < J ^dl^Jl ^-3 (^llJ .4_ulj jX^wxJLi 

_duJI j <CjIJjH _ La I JO-OlJ 

J \31a nil 4J^3 Jal a i 1 1 ^ jJI Oua-jJI 

_£- LxijJ (jJ^ 1 _^ 4l| j_A 

<6 J3 I 4jlj j_cuLa. 1^) jlj e-U <-ul ^_aJI 

4jL-t_uJI (j-c 4juj_cuLaJI Ijjdll 6J-Aj 

^ JiiilJI (ji l^il o^e 

.4jlo^jJI IHLua. ^-ju_oj 
dLj-cuLa. 4^a-o^j dLsu-uj 4l| J-xAl 
jxj_> JS 4_s_o (jiujJI J^ajlII Jj_^a-o_» 

. O \ & J Lolil d_~n \ 3 ^_3 4_lljj 4_Lo^a.j 

^ jjl (5J)L> n JA*J I I J_A Oa.1 (^dilj 

^jlXj 4lV <^jl^^lj 4_ujLaJI (j-° jXuai 

6 J-A jvj a^ j.3 L^jujI ^iJI Jj—Lxll (j\ 

(£j 1 v^ I 4_»llS 3j t L^ILjljj jdalll 
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S^JlUIIa U\11 ^£jUsl 1I lli 

£y\ ^A *k A is~) AJ (JXjjTl^ A 4j^^ ^ A i. ilVl 

JajA 4alJlaj Ul_ cu_a 6^1alj 1_ *_a 

Laa \ il Olj)\ a <i ^ iitiC ^ I jiia% ^_k 
CjI J dA UJ Ul I ^ALAa ^La_a 4, \k ^jJ)^ w n 

< (r) (SOC) oLulcIJI Sl^U-ll ^kuJI 

d^U_coll ^ja dAjAiJI £^aJI 3-^3 

^|J j,X j.s~i I J$_cu J-aLsa I_*_a ^ a^.3 

j/rJl ljj£.l_ uj S&\j . [j_ x ts~i i jUau 

6jA _mC 41 a _cu I £" jk LT^" cU^_ UnIa 

^^.kJ 4 aLU1I JaAIxoa LjccuAaI ^_k 

( 4_jl1cj . UjLaa 1\ Ac. ^aJI *La_cu^I JjlUa 
<aIajJI jV, , (jOJLAj] <^)AaI J j> 

dll I jslal I_ jaI)) :[J_111 Uj _call ^A 

^ UljooLcuVI JjJa-oa C Jl 9 ^-> ^1 oA^A 
dlU ((. Ja^jccoa )) :Ca1a_S ((.Jill Uj-cuJI 

^A U CU (A UljJ COA 

. JIa I Uj-col I JjLa 
<J\ -<-uU> 6dAjA to 

^jUJI ^J^LklVI j_A 4k^ill dill 

^jj-dJIj ^LJI s >=d 

o ] & 


Aaj^. cAAjUl ,M ft \ i.s^ . JaUcoII 


J^aLs-UIj ^ _ oLlII Jl _jl^JI fjfi _A ^JL £. 

. J^aLU £y£. ^xJlA ^-a1*JI JUJIa — <JloLl1I 

L^_jA dxJjllA 6 

Z^oVL-uiiVI ^llkU^l ,Uill 

4Aa jkJ I j ^.l^J^fl dJ iJ^JL dAAjklj 

JUJI r l,.ui .,J 1 y^ j 

L^Jaaj 6j-A dl >J1 ^-aLlII 

. l^_A j—^.1 -0 -a 


4 u^-iaJl 4 ^ a Till j| dlJjJLAj 4*\ \ Anil 
IIslLlL-uI IjlaI JjuLj . L^-JA p. aAa ^1 

JC-JL x-OlA (ilUCVA 1 \ ^jjjJJl^_A ^ I 

ijllA-^AJ <dit dJ_ AjJlaVI Sjl_ ujV I jllLo_c 

CjMaUI -o ( J_i-oAl J- U-^>JJlA ^ -CUAJ 

L^-Od^A-cuA ^iJI 4ji_(_uLijJI dl^J_LXJ^Ij 

4_> UJ I Uk. I_o j . I J_& Ljlojj ^_£ 

(j>\-> jjJu-oJI 1 \ \tAa.u <—aS^a ^jl 


41nAA Aj-a-A jxiaJ^ - 4£jXaJI jdlj J_AjxxlXI )) 
JV (jlA J. X LUA £ ^Ia ^1 c5 AUxiA ddd 

((. L^JLxa. ^1 JxiJ Lll 


UUj i^j^AA^fl J^-va Ljlajla LoaA j(jJj CaaI^ 
\c d-U _V.^J L ^jUlA J^A 
^jJI —lxiVI .<$j— aJI ^jLi- 

LL£ Ujj^l [2010/6/30] d_!j ^L_I 

Ji<S~"*A :*L _ JuLiuJI JjLll _t JJLC)) ^jlJ}\> \ 

^jLII <_p/j ^ryll/j £j _ lujj^J/j 4 _i^l// 

4ju-<iA ^JLsla <_)U ^ ^ 

jA.Lo| dvft^ J£J .2015 jA.1_C ^A <aIaaJI 

IjJIaA dAJjA^JlJ II 

dxA I dk I ^A t-Uj V)) : I—aa^)Aa x \ .0 

4^^dJI ^A i_£ i i\\ a < 1*2 j ^j£. _call 

^jla| 4JA^>. HI dl_1 a ^A dA^jJlA ((.(J _jla| 

. ^LsA 4AjlUjJI di I 

• ls 1a1^j :jl ^symbiotic history (^) 

u-° cw^d <JI_cdl :<a\\ _cdl jl robotics (r) 

robot = 

system-on-a-chip (r) 
Screen Future: The Future of Entertainment, (1) 
Computing and the Devices we Love 


LT? - d 1 ! ^ 

4aJ-*- il ^LoA ^_3jALA dJ_A I)) ! JjAaj IaaU 

dj*2 LcoaV I ^-Lau f , ^ o Loa-A I >, • < i I 

U .((SdlJjS ^U-J] ,C3PO (Y) ajUai)f| 

^J| 4ju_ojJL cAjAJlII JjJ a di^AAasI 
dllj <^ljl 4 _L*aI LoA >( jxaLk_ xjjVI j^ai i 

^jOlUujJI Jala dLcu-Al ikl_ cojla 

<^jxjLa V)) :4_1 Jjdlj ^ _UaLkA _II 

((.dilj ^A Jjl^.jJI dvx-al£ 

. AVI ^ c5A kJI JU^JU 


^j\ a\\ dltl 4^1 a all dLH)JLA 


4jJLsl1I 4aaLo1a _call ^^IaVI (Ja-o^a ^j. 

ai J J ^ 

< La _uo. Sdilj J _x£a l_U <j_ ilj 

a LjloA jJ I jLc 


l \ \ ±S*iX , 


uJjU ^ Ua ^aJI ^^JAJ 
^^laULA Ua < ^^.*111^ A ^j-k JJ-2cA_(_aA 4_A I 
. J-aoA I <aI-£a jAJ) lV\ 1 4 Jl11a 4jlo_A I ^-k 

(jc. UdS :(SA) 

<^^ua!\ 1^5dl U\ jUlaui\ 

— JjaIcoIL JjlaIJI Ul < < 1 J^A> 

OAJ-ujL Jl jJc ^-OA^A (Jl_^-A J-Aj 

4_CUjLaI ^U^. — ^LaIU^I j2ckj 

4^J_dJI £_Ajl_UJLAA 4 £klll ^_aL^_A ( ^A 

Ulj—diloul 4 _a^_a ^jaI ^jl Ja£j . JaaI 

4^j _dJI ^A J aC- 1 dJ_ & t jAAA__call 

di^_A JjlaI 
cu^l 


6^jUJIa I \\x A I_)jUa I 

J-aala 4jla_Uj J-a£. j_£&_$ . 4U^1 

.UaUII daljl jJI jl dll i^w A^jJ I (JxjJjl^_a 

6^JlAJ 1 p. _si dufC ^_ALA ) ld£. 

.l^iUI ^uUJI Jj_, ULaUJI 


jlUJI 

jjALA idlA-^wA ^jLU^I J(jdA ^_A (Jjlo^JlII 
k A l^^A^ / \ i n 9 1 1,^ ^_aAA^ / <<(«<! 1,^ 4_Uc<J 

JaUa _loalII (_£-k JsaUa U \k 

(j\ u^f La—U jU ^ (^JA dkl 

Ja-c^^jJI <AaIaj 4_UIjjla <Ua _cu 

JAM JjIUa | dAA^AA^fl UUl JaAA 

JU !4jl^. <Ua _cu L^_aj!S dLubl-A .4 jA 

4 \ \ tnC 4AAd^A ^ 1 ViC.*2 La La Laja ^Ia ^_a 
ncl I jl 4 _a| ^[/Aa^I ^ _Ljla A j 

<kUuA JAa L^aU (^CO^luoA J^ -LOA L^_A 

diA La J_£j .^-ajJIa j-aa_cuaj j) a n_cu 

4AaLLla 4,11 aC ^I^-cUaJI jlld-JI 4 aUc£ 2> 
I JJb a La ^ x^> . dA 15v i a Vi 1 1 4a 1 \ 1 

Iaa^-cuJI J^k ^^k. dloll ^AuJaAlII kccujl 
4jLAj_calI ^O^kjI f^yA ^y n5> 11 ^yA ki- CU^I 

d>^ 3 f-"-*-" LT® 

! ^AJLA ^_a <1 aKII La JIa dA LajIji A 11 

JUkAN Ja^a (j\ UaS :(SA) 

ss* At3^ N 3 ca^A\ ^ ^A*A\ 
^ ^AUA\ 

5 _cuaL3U ^C-AjLa Ua :<j^_UJJ 
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. y _ jlL ^lll jj _aVI j_ijJajJL 

t A>, \ a 11 4_ laIjlII 4_a_Ajj 2 : J 9 ' (_J 1 1 

j2 <<^jLo_>Ls .R>J <^J->Iji _COJLil .A> J_JLO 

y~o jX^JLdj J-JjaVI 1 j)aJ^ _cul 


1 w\\ y 


^klilll f UnJI J\ J, ^ 

oLcclcuJII j qLo^ 5L^JL> Jlalll 

^ ^ J lc . £j L>-o L-J 1 j iujfS coaJI 

jji <_oj ^L^lil I i<- jJLjJ 1 aJj cu^fl 


JLpJI ^ ^1& 

<4,L a'c ^jLL^. I JJUl_COA ^.aLlII 

<JLjls Slji_» li^. _ jjjjj <dl*i 

Jo-dsl JS_UJJ 4 AAiS'lA CjI^IaA y*jj£lj 

jJ^JLJLiS^ U ^jl L£ .Jitl ill ^ cJ_CulllJ 

<jLs diljJj _ai*JI (JLlAJL yj _sJj-o 

£“jjdJJ <CjL> <1 Wnj ill <jla-o11L Jjlaj 

^Jl ^-LXLSlII d>lj) i a ul1 4a 

. 4-ajliJI 6^ aTiC H 

'<\db\j^A\ cA^s^i\ ^\-a :(SA) 

\£.^a2u 

^jl ^jjjLiII y& Ssl i* s :<Jj) ju \ \y-^> 

. Lil_cu JJLA J_a| jJb Jadj_call 

lajjj ol^-S <l_ ilj_ aIjlLljjVL y'\X a Jail)) 

4-Z^.jJa ^_cull (Jjl^Ji call ((. O Ijpn s 

— <^j_2cJI jxj) j ^_s. dllj jjlasuJI y& 
_COJ dllajfc 4jala 41 tlAj (jxuJj 

Jjl&J 6^3 Vj LjJ JJ^» V (jL» ja a7>\j L^CjJj 

4 L^^a job JoaLcoILs !L^JLl^. _lL ^i 

jjlj Lojj j_ cojJI L^j ^2j ^1 Jl_ sls^I 

I-Loll (jxillll CA 31 ^ viUtiJj .^.J-j 

jJLCcj .(JjlSj _call dllj <cI\a^> ^_S illaAll 

CjJ Vtll J.& _call ^_S jJlIGlL! iLijJa 

■ .dlLcj5L^.j dljLij_c^l j dtj_cul 4 jlC 

AjViiiA ^ A_> 

■ tj A I !*l 'I , .. (3*^ 


(^ull^VI jl) 31 j—c.VI ci^.j f _ 1 a : ethnography (^) 

. 4jjjuu1I 

_coj^l J-^1 J—a ca_ajj ^_1a :anthropology (Y) 

d " a 1 a"> j 

Screen Future (r) 




La, cAii^ 


J 




SJojlsJI Ijjfe (j-a JjlSjLcoa 4_sj_^cj 


- djIjlcuMJ £C^I- 

The Tomorrow Project Anthology; Conversations about 
the Future. Cory Doctonow, will.i.am T Douglas Rushkoff 
and Brian David Johnson. Intel Corporation, 2011. 


Scientific American, May 2012 


jksaa {j\ dl ^ :(SA) 

^ ^LlxA\ \^A 

^^uA\ ^ja ^aa 

la__Sjiii V I_1 j| 

(J*_ill <oajl\JI yc. Jjl_culJL 

Ji 1j <£.J-CO 1j Lo^c^. jk A^ | o 1 \ \ aViII 

^ aT \s ^jJI La : j-A (jVI 4 JLcoj LoS . lj.a-uj 
Laj 4_o| J^JLcal ya 4j^jlL^cj ^jll 

La j S*6JJ a7.\1I 4jljL^_jJI 6^yJLaJI 4 a nl»«) 
Cj^Liis-a ^Ic. Jj^JLcujLcu ^lll jj-a^fl 
((^ ^ ZjJuLLuJ)\J i 4U UA)) clci Sk\ S ( jxill!l 

4jl> j_cuLaJI 6j^-^.^fl 4 jlS yy^> JjlSjLcoa yc. 
La_a 1 ^ a \ J-aJLJ j < La_a 5JJooaj-a 6JJa^lil 

(£ I Jj-a-cVjg V (iJl^JLcoil jlii cl^JL^cJ 

j\ 6jUt jl yO Jji 

An^fl 4o_ coIILlS . 4_ajL& 

^lajLi 4 JLcajla l^j ye. 4 J 1 _coll jJ jlj V 

LJ 4_aJjLk»a CjI _culaa !CjI_cuLcoJIj 

LlL-^jjj d \ Q j \ 11^ 4 jlLcajljJ I ^Jjlcu I I kJ I a \ 

.^LpAJI ( j^al aV.^L 

dAS-k-uA ^ :(SA) 

s ^a ^jA\ cIIaa. ^k- ^ v\ v V\\\ '^Aa<A\ 

CuLS» <6JL_c Cjl^j_coJ :<y^JULLA 

^-alaj) JLiJI (Jl_^-a ^_S iilslll 

L^JlA J^kJccul jisj . JjL^Jccail yx> lj \ V 

y \-a L a A> 11 ( S Luj^JlcuV Jju I 4^j_col I ^_S 

4jlS^LL^Ij 4jls1^jJIj 4jj_lojJI CjLcojMIIj 
(J^ i A^q'l AAA^\ oUlilll 

_aiall Jl_jckll 4_ JlIj^I ^jl_oJllI jl 

CjLa_aAalj_a y .a c-Jlall ^J^JlcoJ 

(^jJI iajjaaJI jlSJ (£\ ~ ^L^jJI ^JUlII 

yj - 


ij^aaS d^A :(SA) 

\-A ]■ i S^\ ^ ^aSaxjA\a 

A%\* ys a d ^-^<v d<^ t 7v\\ 

S^^Aj3u-cA\^ '^a^^»aX\ Ck\^W» a\\ 

^-aLa^fl ItlAJI JjL^.i 

jJrT\ s 4_cdaLkJI Jj^JaJI 4_Ldj_ 2 c ^S 

(jjjJUi^JI ^_a J-o£.| laLa dllj-ij .4 ^j-lajJI 

jaJfej .jaJLaJI ^_S JJal^ \ auII ^AULca.a 

*jl?j—^ 

J;1A^ 2020 ^-2 diJvi_cu La_s 

^uj LLU L^JjaaJII £"jl_ oj jiLiLS .Jl_all 

c_Ll£j <dJldljL2v 6jJt2s. SI 6 J^-Tl _cu C^dJI 

^Jl 'LjccajUlILj c-J ^_cuLaJI ^1 J^JLcul ^Ajulcu 

4^j _cal I y I Laaj . 2020 ^ lc l^ 

jjLil <4 ji _cudlA 4 £!j-cu J2j| 

CjIjJ^J djlaUauLa ^—!| dll J JajasJi 

j LflJLacaj ^jlII CjLu_lajJLl 4_xoal2c 

^Ic ^ 1 aC (2)^^ d. ^ a 


.2019 


(J^d J\ (jAJ-fiA sAiS :(SA) 

^d\ ^^jd\ Jd^k-ds \^A.JcA 

AACkd y &\ dXjAJkiN ^-A ^k\^lA 

^ (^ld Q\ \ \ur (j^AdkkuaA ^yAA 

^.^a\j^AAA S^diud J\ c^jAAuA 

(j-® u4A' Sj- Ua ji ol :< o 3 xm ^^ > 

lj(j-a| Jjl_ JOJ [q aAj^. 1 ^lll 4_iLxaJI 

f- LaJ_C 1 \ v.\ Ij .^1_ ajL^^I jadaa y \x\~\ 

‘''uiijS^yi yj 
<—^b J Jb^' ftiil jj- —a 

JUc^l ^_La^. y\ _ Q dlljlj .J_ ajojJI 

1 ^ill Jjlsj _colL> jyrOL 4_iLciil 

y \a* II ^ _^a!I y~a I_lLoc y Uvr* 1 ^ \ 

yj a dad_coil jxA 2>»jJI J_ lLjJI (^^1 

jxlc ^_1 j (j-aj ^L^-j 4aLilli 

4^.dAjJI t _ 5 -l^ dill daa oj^jIj c_jj-cuLsJI 
dju-oj ^jLoj ^-cd^ IJ-»Li <4ajLi-<^^.VI 
I d < V^j <JjlALco1I AJ^jLjccu (^lll J*\ a nil 
jU-il ^ UJklo Jji^l 

^_S LILaC d_a d^T^ J_t < I ^1 ^ 

dl iJ—AlJlj bUI dl 
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Jtlajallat 8 n jIjjaji 28 ai=m 

ai#loom 2012 (JJLd^UJLUC) 


f^\ 


'SjCJI aiJL all a^l\| 

* Vf 

. Ve» H VAW cAA&i\ cA ^Vj-i»-ei 

. ^j^<,\\ Cc. 2^3 ^_iA_ua\ Axi v i\^ ^cjAVi \ H uk 

■ <CA^ AA ^ CX-uo^CuA ^\ Q^ 3 uuLii q^1cJv_A\^ 


<' < X Os s fts'jTs\\ j\_a SL> 


&A-& <j-a J-sj-i J_ij <^.jIaJI _<_lVI ^_infill ^iJL»_c 

((S^JjLJ ^j-O <CiLcj^JI 

6jl . aAU LjjVI cJ_ -A-^J L-JjJ_<_U | I j_A (J_JLOJ 


aJjlxxVI I J_Aj <_>j 11 J-ojl 3U ^jJI 

CjLI jJo a All (J-O_CJJU Jj <ajljA^VI <L^J1_S_0 Ij-A-^AA^ (jxuj 

(j/Vill <j jCa ) Juu^' L i. Ljjk^VI l^j— 1 cs>=^ 

<jL^J *j-ll J-*_daJ)) t-jjJ-txVI I JJfc ^.1 C~Gi_ a_uIJ . (^AJ(jJk^JVI 

<bL£ ^a <dx> c j tdU .A> <j jj Lo I j_a <« dartboard ^_oj j \jJ 

# ** 0 x 

.T\ve^oowd^ TAemow \ ^A^\ cjIAj^VI J^. «^a*1\ » 

Jjl^jJI (—i w id 1 ^jJb < Cj-l 1 4 -juAL^JI (^jAslj^VI Cj_<_ujJ 

JZ* ltH L^iJ' <^^1 ^ sJ^L-uul <^ll2J 

_«_u lA_<_u (j«\AJJI SNRI ^ SSRI <kjull Ajj jVI 

C> 1 \ \X A ajAJI ^ Cj IAjA LojlI I ^A 1 -A ^ H A d C\ a ,_J l.V^V I ^a! \1 

(J An£j i^-JLO^JI 6J^Lt-u-o ^j-C Oj^C A.AL11 (jjj^JI 

^ A i -V " , , , i 1 ^ J) .-,^ ,", ^ya JjJjJl ( ^ A. S*\^ 

US . I J.C ^ aAj- 11 i J-cL»_u_o ^Jjj) Lsl^Ij j Jjl» 

^J-JljI «-u I 6 J-C (Jja ^-O J(J <w .iHal\ J i 

J^Lk. cA^ -5 a i ^kj » CjI J dxi ^ j\ —kijl 

A sN s^jaj\ _. ,.Vs\\ ,_A-A\ <tU_o ^3 2006 ^s U ^ , - i.7i i 


= li c > <<li t LIFTING THE BLACK CLOUD (*) 
selective seotonin reuptake inhibitors (^) 
serotonin and norepinephrine reuptake inhibitors (Y) 


Uj \U^ V1» j 1 4" _<_oll ^ < ..VI cl' ^ <<j|_<Ju 6 l^)-gl cdjljLi 

<L2>Jlji_g t s CjI ljj Cj^Ij 6jl cjI CjI jl a x\* II 

< A^i^l L^Jij An A^A^k ^J dl» ^£.jJlj ^ IaII 

ojSj <«<j^lJI jUj-o ^ Lf^LaS 

<b> nil 5-jjj^fl j_^.1 <Paxil Jji _<_u^L ^IjjJI l^AI 

isALiJI ( ^(SSRI) LuIajAI jl j j i < n II L^Ln I Sjlx^ 

L^AjlCj JIjI <( IjJL-^kI <lc Ci xljal d>°J . ^ I J-^kA A_U VI 


<Xanax ^jx^IaIj^ ^IjjJL <A^. ciaAIxjl^jIj 5ju_aI^kJI 

^jl jJi£. <5ji _t n\^k II 1 ^A\Cj l^JI jlcl ^,1^11 jl A^g ^IjJ J _ Aj 

JjLaj Cj jLc dUjJj . J->J-2k. L^-aJ| CJjLc. cjIAji^^I ^1 ^1 

jJ j 1 A ii \ \ \ *i jJL <Jl£. Cl aAIxju-oI jaA (I Jji _cu^L c-ljjJI 

i - | i i I n \ p IjkdL ^ <(SSRI <kAll LjjVI j-Aj) Lexapro 

I <cjIAjlS^I cjI jLAI ,1 j-^ ^il^c jJij iPristiq 

uill (j^Luaj-ol <kAil <__ijjVI <-cjg^kg 

^-Ajil 1 ^AA^i ^ (Cv LiCiCj . (r) (SNRI) ^Lkulj^AJI J 


j_Aj <SSRI <1^ All A _ijj^fl <ja j^-l ^lj^ _laLsuA cAl^ 

j-Aj) Wellbutrin ^1 jdl ^1 ial^l Zoloft cj sjJjj 

^j^-cLjJ'AJI (_5"^ SNRI ^Lolil ijjJ^fl <jl 3 c_J-SjA 

^UJI CjA jJj J ^1 jJI jjAG < a n^ Laug t ^ Vnt I j 

^A Cjj^J J i J .<Ji t n\^k II 4 jl£jJI fi \ Tn ^Jl (^Jj 

t^jjjA^ jJ j ^IjjJI ^Ic^Ai ojI Ia jli JvJi ^ I)) 


cj_ajl<_aj <LJL^. cjIaj_2sJI ^j-c ^Aj^fl c^>JI ^jAk. 


A ^Al VI 


LuCul^Lj 


. <(Jjl1s -*S ^ s 1 1 

CjGj_lL ^1 <iLCsl <<_LS_oGk. CjI^JlL^_oj (Jjl_cCj 

\ <L ^dll I jji ^j£. c^aj>xlll <6j \* ‘ <-uVjAj-^a 

. di I 


jAj .jCGlU ^_il>1— ljj 1 <i—JUiJI cjIAj^VI cjIj!—lCj_o ^ll-c 

JjlaII LAjJlIG (_A_i jl* jA Lc£ ^.Lj _Ju_» c>Ajlj JjlC J_JaG 

<jJ] cjIA Gllj £_ij —uu J[^»_La cjIA <-ijjl ^—!| <-2kLk. dJLl&j . \ — 

<jLj^f JjuoaJ I Cj Gj i Ti 11 <_culjjJI JjA ^1 VI <<L^JjC_a (J-c^- 
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Si Si Si i* 
$S $S Si 





RctaVcx \^cvxcvrv\z \\fcw\$ 


<y_a_slj cdj^-i jjlj A_ca_2fc\ uia A_o\^ <^\\ y> 

^_4i\ :Pandora SjjjjLJI JGLl ^o^rs. \—A >^>s\ 
\_A\ja*. ^AjCi ^5^3 . 4 __sLaoVI 6j^J (JaLs ^Aal 

AaA\o V^jVjudl^ <U Uui-Ju (jjj < tiCVft ^\^3Li v_Aj^ v -AsVo 


<V\\ A i ,o V ft*\\ A 


^-TVOJ)jO ^ l §.x\ ^ J_^G_<_U_S ^J\ Ul^J 6j J (jfLA 1a ^ 11 ^j| 

I j_a 6^-°j- J !j . special K K ^oLAJI ^_ ojL» ^.j^a 11 eJjj^-a_oj 

^c^JI ^_a jj^OJI — <Gl jjGG ^ _II 6sLoil — 6jJ-ll 

ujjUg JiLk 6-° CaGj •<—^bb-H 6b 

I JJfcj <<juu-OLaJI LsV-dJI ^_a Ijlo_ £j I^jJlaG <J 61 (jbbb^l 

VI .t_) IVK 1 jl_ 4 A^JLjlc j_ i£. U_VL^J 

3 1 1 \ ^ 6 a A <1 \ ‘ <b ^ 6 j X 6 ^) I b-i-~V ' * * | 6 ^ 1 x \^y 11 | 
. [a"\\ V-l 6 jl A^I I <1 ijjVI £_»j ojO CjI \ *Aj_a 

6-^ Lo^GV-^jij <6^^^l g>^ <6l-ajJ .r> 6-° J* £/-* 6b 
b[ Ca-° I *1 ^' I ^jLoj j \ \ A. 11 61 6^^“ 6' cbf Aa_oL_2i. 

synapses 6bLcaa J ^ xVnI djlojoj^6l IjoI Sjt-6 


djljl_GiVI b ^ jASaj ^61 Jl *-^ViVI -Lal6j^ 6 J_i j.^. 

3 -tg-i^JI J_a 3 ^LajJI S j-uj£ ^ (< jw^all LVJJI _ i 

■ 6^61 6-° Ca^L^ 6j> 4 ^^ b 6 Jj fbfJ ‘prefrontal cortex 

^^jJlj ^L°^l (J a < sK\l I 6J-A <—x x lS\ \ V-L^. 6^ *—^JJ *11 J 

.ujLjuiSVL» 6^1 a^>II ^ aAj-II _<-lLlo 6^-^! i 

|j_u < (jr^-G 1*1 ^ 11 6^-^ ^ 1^- ic-L^xj 60 ■‘■■‘‘ lC J ' (3 A -^ ^ 

jJjlaj 4 6 J_> J-^. <juu-oX. <j^ji cjjlc 61 j Go I <Lo£.^jo 61 ^^61 


OLu^sJuJI Jb_ £. (( jV-SlII J_b-C 4_llJG^J)) ^_S 

<LlaLojl 1I <JiJ| oVUalojI JIoj Lr lJIj tdendrites 

6i -c^j_neurons oGj.w^< II 6-° jl_ 

d > > i /s< 1 1 obLojVI JL^joI <c.j_ uu 6-° ^6^ j_^Vl jgc 

<6I-^L^-^i>j <6bj , -^ > Cy* o-^_a 6bb • *^>L> 

^JLa_o j\ a n^>.\l ^Jl AuuoSLaJI dLLlill 61 jGul SjL»6 61 

4_bl6-tl 5^=1_ ojoVI 6^ ^^(ju^VL .U\iij-ll 6^_<-61 

.6glII cjIaI^jl^. ^6 ^Ejlc 
^ ojAjJI , T xkU (Joj —II Jj— 


IN SEARCH OF SPEED (*) 


Lxa 66 j_Qx./r^ll 6^_<_6sl (_£jJ jUgi^VI 6i 

<ojLL<a ^V-aJI 6-a (Jsi^l _ ^61 (JVG^. CjI^)-^ jljj-^ 

.<ls^V-II ^^ aViV6 

*_j(_ jG^I jLoolo b| 6 j _^iGryj ^xGaj-ll 6' b* 6_ 

SjoJj^JI <_ijJ^fl -Lab 2 ^ 6' • J 1 j ^J_<_ul _ ojO 

cAxlcI <£-^lbl cb ■ ^J ‘-^jJI (b^” _6jl 6i jlG^VI j_ls 

6^aj—ojJI 6^V^ i**\ \ f\ i nj) i 6 ^ a dj j__uj 

t—i \ * < n 4 ji_ojlLj <oj JI job 2 ^ 6^ (3 '^■^H 6^ 6^^ ^ ^111 

. 6 J 6 i <jb^LI <^ 6^1 J <->ja, A^-aj 6 j x ^ II b-L^ Kl 

<jLcb^6l GjI _<-<ju.6bI 6^- c l JL H <=-L6aJI jAa^ 

<JijJ^I djl^J _ Gl ^_a J I <JLOjjl^^fl CjIj_ n 61 ^_ & 6 _ llj Ij 

.<_jjj^l jjb=G ^ _s J^U >—uL6l Ij-A 6lj-U_ oj! 6jjLa_o6l 

61 VI « 16 U. (Jjl ojl6I JjlS ^^cl call 6J-A 6^^ I jjp ^- 1 ti 

6j6_o J-6l£- <_ojlo6. ^j6^Ju_u jIIGJI I J_A <JjJI j_Sb 

6 jjli 6j J 6^1 £ J Lai-o ^ ^ \ ^ J \ '\\ 11 . < b I ^ 6 iJ I20J0 4 _ 6 a^^ 

jl talk therapy duyirJL i^JLxllS ^1 b 3 f^l aAG _cuL jSAj 

_lL ^ I j (j6»Lj ^Aa tJ <<a ^.lo jJ I 4 ^ 

b| kaJj 6s <Aa ) 6[ LT^ - tdaA ^l ^JVI 4 ^Atcj 6' 6^°f 

jl t^joibl (3-^- gj I j jb ^61 • Aj bill gjls ^V-c. 

.^LcJI ^ ol^i 6>^ 


j-uJI ^JUxJI 

ojII^I c6 jL-ouc jb*-!! 6 j j _ l ^ lj Cy^ ub^l^l J-^ 

( b c - l-bj‘^ J GjL^j-^ <_ojIjJ 3^* <(Jj>* ^11 Aaoj_ oj 

bl 6 Jj b^b^ 6 1 —^ caL°I £ I — juLL i z)jl\ 6—• ljjl2 ^ 

66 <SSRI 6206,1 6sjj^L 6jLLo <a_sj_«_6l 1 ^ l^c 6 J 1 ^6 jjG 

^ CAjjjjJfGI (_g jl. ^ ^1 

.g16jII j -26 6 ^l\^ll gaoj .(^661 
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.muscarinic <LLujlSu-uXl oM d wnll 

dd^.LJI ^dJ l^jjjJLa d^ <^lUA oil \* \ _cu dlo 

djli ^jl ^LcdJI J/d n^fl ioldd ^ IjJ ill (j\ 

^LlUl JAlJI c- LLxCI £j) (J-UJ dl <i_jLd^VI <JU. ^ II 

mania j_$JI <Jla> Ca^ jLL d_^ < bipolar cj-Jaill 

CaJj^ 6jl_Col JlHA j-^wj A jj <i_jlli^n 

Jicoj ^l\\ c-jLufsVI ^ll^l j^fL> ^-11 i$y% Jjb 

jj^Ac dlJd ^Iaj < lethargy S^L_xa^ ill^j _<_u ^lj-^ 

^j_o dd)-* cA^d c- lloC.1 d I lo£ .eA^dJI g- Ibid d-° 6d--vl^ <LcA x o 
^^As. J-o£. ejlll^VI ^-<-ljl j^LojJI CaJj^ Jjlxn^l ^JIjljUlA 

. ^ ijJ t, _ } Lii52^f I 6d^. 6 J Li^ 

d^ f-4f*-^ cAd*" 0 LT* *L°AaJI A d^y* cj' Lpf ^ d k lll <ju> 

V| Jd_HI Jo \ \ViI JjI _<_uj dl^-A 

^.LojlaHJ <^jjl cui^JI dill ^_a ^cL-dil 6 1 a fj\ 

^2 \jJI .serotonin jj i uu ^ w^all JjaldJli j_HJI 

<JL*_a SSRI <la djji Lo dl ^jxtllll ^Lki d-° ojjlII d^ 

Jd_OJ^I d-djd ^iJI <jl£-LcjJI oljIdJI c £dftl_<_d V I4II J-A 

(jl ddUa ijdJd cu^fl JLo_aI ^A^. IJ)l^c. ddj .^j-J 

l^djU <dl 6 j1l 6 ibdL^. Ijl_j| <Lo_idlll cjIHVI ol jL-di 

<Ia ^jj-l^. cr L) cholinergic 3—LidI^SJI < ojlllll 1 jjjl 

<djjl^-cail oiidd-ail aVi iJ ^SSRI <lo dll djJ^fl 

^jJI (jdj^ Jdu-U^l o^dd _<_<JLC Cj dj> a~ y a ^Jld ^iJI 

.<lK ^LdJI jddd 

_Ld J-oJLj ejlll^iU jL-duo A jJ jU^jI dll 

Ul 9^ Cjl LX$^ <jJLs_d <d-)jl^_call O^LdIL-u-ll ^_lc 

. Jjl_caJI Ldld-c L|j djJLA^ <jLdd. ( jdlj£.| d 

(jA (jft _1 -^LJI <j (J__oLj Lc I J_A <dl_11 ^_cj 

• ( ' n ' I 

^115SI *v» Li-d-s^_o 22 q-I-oljlL <_‘-‘-‘l^d 

<—a^-Lj ^j] <L$JJ* - M > 

41 >A^1I _9 ^3 4 i~i ^ jJI 

J-ij-i dll I s J_ljj ^JoC I lj| _caJI ^j| I Aj^Lcj(j 

: d>^ ‘^'>11 u —a u*J -f-^l u>^£- (ji jjialj—C.VI 

JaUdiilVI J-tdal lj(JJl_d ^^1 cT\ <_aLc ^_xdijj,l LjJlL|)) 

Jjj-o JJL_s ^| <<LculjjJI 61 a dl^l ^lj ((.^JllJI j^jdl (j-° l<^^ 

^-i-djll Jd£. ^jjl ^J- 0 Lo I <^_ijI- ljj I <JLJj I 

I 1 a J dui I j . Lual ^1 dj (Jj ^ xdl^c | 60^. ^1 Uaj^.1^ 

wdJ .6jJU^.^fl dlj-oJI j 11 JJU _ <-u I 6 jl JjlLLI jddJI 

^jduAj-o ^jJj— dcj dA-dI ^_lc- (JjjlsII 11 a jlj^l ' 

scopolamine (^) 


<dilj cjijlljLa j| <ju-dlil j_ iVjlxJI ol^l_<-aJI ^1)) l^dj^JI 

^-o ^lljd e_jl—d^^l oVl^. d' —a^J^fl d"° Jj^ll J— 

Jd ^UdJI 6j Id Ij_d j atrophy jJ—aud 

Jj^j «.l_dul hippocampus <j\ 11 _a dlJj 

«<j,j-o_i-lJI 11 a Ls_ij_<_u >. la j-i (jl Ca^ l*i ^ 11 £-dd_coj)) : Ldul 

6 1a <-Cj_cjj Q^Lod LojlS . 6 C _ < - u ^1 JUJI J \x 1J 


dj J-AJ ^ L 


t_a o^j 


LJUi. 


(j \-&\a \\ 11 d^ 2 ^ d^ ^_ld-^ old_<-u ^jJzla Jaj dl^J^- A*_oj| 

< i~L> LtU dll^dul ^_a ^-jj_<_u old- 1 AjuI^-oI ^_a ^lo 111 
■ d^dl d^ 5^-LtdU d^J ■‘■hcj ^ A^o ^ Jjl3 

< a 111 ^ icj_a^-o ^ lc- cldo <jLaLdal ol_^->1 dll 

dLldxll dJl J _tL| J_d <LiAj5s <ujI1j^VL <->l i.^ol 1 dl^J^I d"° 


-1=^^_Hi Jdll d^ jLd dilj d^ lA^ j| :d-®lHJI cUl 2 

<d^°^ dd^l la j . djl-i jju-olaJI a mTOR _> ^-o <_u_> 

Jo u j <?\jJ d^J ^Ua£.l Jiil d^ i^^^Lsdl 6 J A 6j^-<dj 

h^n\ jJUJlIII ^1 Jj-* jjJ j^> i id dl dl .^^^1 is lid 

l^-i-S d^J—9^1 dyoldUl o\ UlcI dJLi d^J—d2^ 

jl c^UI dJj dJl <JLad ^lc d^^HJI (J-o3LJ . Jo \ \V\ 11 

dJ AjLuljj .^jlHMl <JLlHI dJj-L-oJI ^-1^- 

,s 

^.l^. d^lHJI J-ojlj (_>jjj'^ iaj a 7> JL*-S mTOR 

.<j£jlA 1I dJlJ-dlVI 

do I dH-uLi ^c_o_<_<ju d J d~° ' Li^j-o dA-° ll ^11 dj^A l^>Jl»j 

oils ul d^" C5J11 djH-l^l e_J Id <^ljd—^ I—ddjj 

d^ o^j- 2 ^ Ca-°I d^ 11 d* dj‘ , °A JLJ mTOR 

In a i 1 ^ _codjJI ^ju-oJlII J^liJI) oLallj-S-ll £-1° JUl 

(^-O-CUJ — (j-asll. J-idj- <-<jlo L5^ jdQJI d-° (^LodJI 

I jLc dilll oilj a jl s*** 11 ^c-Lu_u — NMDA (J dl < .11 \ 

JljLa <j I I j J-Q*jj NMDA JjLaji_tnoll j^-1 Jo j\ n^.1 ^jA^ 

_Id d-*l^d ^ J-o£.j < mTOR I A=lj ddj ^_a L-1 j I 

dl aAo J[j)> So j(^Aa ^A| (^dl Lo-o < l_3LJj_<_u < \ \ x^Q3t 11 dll^-duVI 
6^^Lodj <d^—^ > jd > ^jI— 

did!_coil Jo \ id ^Ac (J-ojlj i^j-^ I ol-^j-o <jJL*_a ^_a d^l 

*_slli^l \1 < A a*C l^_oldlIL<_ul ddblol ^a ^lal 11 NMDA 

•d-°b d>*^AI 


Jlc JHli ^Idil d^ A n ^jAc (J-03LJ J^.1 dlllA 

Mill j-Aj iilll dj-i-uAI ^_a dd^ldUl 

jljd i^JLsl 5^dH <21 ^1 jla ^1 jdJI I 1 a <scopolamine 

^lll dit jjlc dLod oljld ^_a _<-11 • j- 2 H 

(JjlLcoI ^Ju-OJlII Jdllll Jo Id JI d JL3LJ ^4-^ < CA-°ldUI ifJLa 

5_ajjJl_o O Idj-?^ — SjS I ll IJ 61_djV Li ii^LaA I j — d^_13^ 
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_jVL* j-uijJI_ 

( ‘\£^aSJI 

J^sXa iualJ alaj (_^jJI Satr*D jl n-\VI 3 a Sjj^lLa data eibLj aSja 
ollaSI jLAa ^1 4_^uUI iL^LaJI ei¥1 4a Mj ^MxJI 

J^aSlc j* jaijJI ^ 5 -lfc 411 <2006 ^L-fc ^ 3jj)—<<VU,) £^laaJI Ciiaaj . Juaal 
¥ j—e IjaaS kj- 3 . jl ¥J j-atal ) j* J-aaxJI J-aAXI 4_ajj¥l 

jl LaS . j^jJI j-e ajlii ^.iao oxa jaVui jl a-ljjll J^aLS JSLiua utVu a \ 

■ L^jjifcli Sjjj ^1 Juaa ^ £-aaL-u1 Sac, ^1 ^Lkxa 4aja¥l 
pIjj l5 _usjXI ^L-hfcl l5 _S J-’Wiij <|j_9xa jLA^I jlS 

< jo^jjj,xttill ,joL^"^) SaLc¥ bt i \a (Celexa L-u^oL-u) ^) jajJUxmJI 

dU4laja CaL^Mfc jai^j . LJLa. LcIj^HujI ja£¥l 4 -»jj¥I 4ai 
^Jl CjlxjaaJI Jajxa dU3 Jlcaj <lajaLC, a-ljjJI ^aAa ^aJ jail I 

^M*JI j^ IjjUIujI jajJI jXI laalla Oaaj .^^a-asI J-ad olja 

.3jaualU 4aaJlxXI plxal £a 4axa SaX 
jLlL 1¥I j^ 4Ja*.jXI £—alaa J$-uj¥I ^ OlaLaaJI juaj 

^.ica ^a£, IjajJI ja %67 jiuij .^al^I'tun ^al J.VtuiLa 

jXI 4a_ub jl JsuajJ 4a1 ¥J .(SqA.1J Sj_a J$¥l jLtWVI J—ja» 

.juVill JLaaaal aljjlj <4 Jl 3.¥ 4la.ja JS Cu^ailaa IjaUu<il jajJI 


.Star*D a-ljj ^JaVutiLa ^Madl ja ^^¥1 41 a.jXI £ialaa : juai¥l 4JLaJI 


L J-lJJ-U lALiSb 
d < ^ 01 \ 4j j_^J.L1J I 

(blat ,jolj£.^l CJIj) iS ^juj 
Sj n'ii 11 t>l <LaJLxI,l ijxiSLbl 


jAxj JIjLJjj jb 
c> 

^ 3-tlVuiil 
-Ui-iLill 3 11 ac 

follow up 




oba^VI a LAI, 3_i I Vi i n^l 
<(j 1 9-^- st XI aljiVI j-a %37 ,^ixii 
.^^jjlu) 6.3 ^tAa jau bbujj JJj 
Jl (ju (j^ Ij4i i'i jjjJI ol i n ^ jbj) 
UUA^Lu jA4 <|^jLALujI %49 

.(Au-AJI j I jl-La i j£. ) 


l-Ujuj 

I^iuJj JjAa lJ jAjXI ja %34 

djAbuXI ibsJlxlsI 3_il31 jbc 
olaaSl !jAlj£b I^aaual 
.3Ao JMA 


•of^ 1 


a 115SI 




A SOLUTION FOR THE REST (*) 
A Huge Gap (**) 


i ^_1£. j(jjJLlla 4_ia_A jJI 


I J-alaj 


_caaJl uajUjJI J Caljl n^s.Vl ^ Ic. J-oJLa <jljV J \ is*> 

\I i A a*\ ^^-cu ^Jl -caJI |Jl x^iiV 4_sI 

(( i^_Lo I ujLL)) -<(^jiJ-S> J s _^Aaj .<JLaj_cu <jJLs_S ^_a l 1 
Lo^ oljjJI I J-A ^,\ \\\ JaAi fjA Jj—2a.j 

((.^jajllll -lie I3 j& <jJLs_a (^J-a ^j| lab) J^la 

^LLl^I^ Aa\ n ja.1_c| 5 jl^£. *\jjJI IJ_A olL^ll < \ <> \\ J_JLca 

jaJaUJI *LL| (^y&J la LJL^. JxAa Lc^ < la-lajj j^bcVjajlS_cuJI 

1 1 jL^-a_ ojIj . ^LaC jjlC <CaljJ_ iJJ \ 1 ^s. ^-S 

6jlla£.| Lcl ^^-2 (»aJ) 1U11 a nil ^ Jt-c_cuaV 4a-ll-y 

j/_cVja^S _cuJI ^vlXi> ^ LT^ ^ laj-c^ 

jL^al £. I_JU. (J-A4U^ .^-c-t-a^JI jL_^JI 

.<al j Ca^jJI <JL*_3 j < \lcC cLLijiia 


‘jjaVI ^LJj3 

Cal jla-la-c t> es-JLJI JfjJ ^j—^VI 4 j_ 


J^JI 


jlAjJ 


-lcl_(-ail j_uGJI ^J-lI 5-Cj^UI 6jIaII ^jJI _sLall <IVi^^I 

y^J->J .(jasLl_(1)^1 \ -lie <JLs_9 jJlC L^_aJ jlaII jl 

6jaja^. i-ie JaL_uj ^ lc, <jJl^-auVI 6J-A < ^ ^.1 j-c ^_S Jj^a_ 3 .laJI 

1 ^1 is~i s ^ • ^a (_u lie jyU. jla^a| j la_ou ^_9 

O^Ulooil jV a <>la (_S^xa jyJ^ (^JjLia-u^fl Ca^LjAa-(_u-c jj_c ^ 3.1 

. (jAa j \ nil la-d_s I (^.i \a ( t\ l^-ajil ell ^ v-cuij < \\ j \ \\ll 
Targacept eln ) a <>la 4^^ ,... x7ilI ^_9 t -1-dc Q ^k. \)^ 

^ lc, [^JL-u 3-^ LJjL ^ Lj J ^3 v ^- 5jLaVjjLi-i3 bj) \& a^-a aTi 

■U u \ TC-5214 ^_c (_Aia ^JLaja^a ^ IjJ ^ 9 ^j-s2»j) a^>^. II 4 3.j 

3^j—^21a 3jicla JaAl—(-oil Jl— a!u 


<j\a_culjjJI j)-c ^laj .^Ja^^I t_jl_lalVI jl a^c 4_sLad 

JLcjLl 4 ) \\c I Jj_9 614 4x,j)c^. c Lc Ulc aV) 3lli]| jJJj^fl 

ejldlVI CaLc^Le I jldel jAxIla 4ljl_9-c 3 A n 1 J ja3. j V) 

Ca a a_ualljla ajLJI 31 _<-<-) I 4_uLcj -ixa 3_J jj 

11 9liI 3 u^3| 3 G_ (-oljj ^lj^-1 ^j-2 3 G J^a _a_ajlc Hlajljaa-ulj 

6 je 3 ^lj-° ljj__^a 1350 3- 0 j^ll 3 Jj J-c ujju-uj <4jJIxaII 

.^-l^jJJ ^jil da^lsJI icUaaJI 4 , nl^ \ auaq Ld tdlxll J j) ^ 

^Ijjl TC-5124 edjll J a< m ojiia Jla-ujla 3Ldj3lll J-cG 

e_L<-olJI ^_9 diljj 4_ daj-c^fl ^IdxJlj ^IjbJI ^jldl _ 1 dad^. 


6 ja^j ejlaalVI jla- 2 xc J-3l9 JL^. J-d-c ^^Ld 6 jlil 

• ^dl ^ 1^1 (j-oLaa| 

f.\ jjJI ^llael jaG 1 A^-A 1. a7i 265 Q I c aVi 5jJjI Cal _ ‘-aljd ^43 

f .\3 41 I j) aa ^ 1 _coa ^ _! 3 _l placebo J_ae *\jj jl TC-5214 

2009 ^aLc ^ij .SSRI <131 3 -c (celexa L-dda-eu) ^1 ^ajJlla-ou 

^l^ajll \ a o I jJjlaa 3 -^^^ jlj-S^fl 3^ ^ a dljla <ljdaJI Cv\ \ s 

iajLaxil ^-ajL9l!l Si 1^3 4-LiAa 7.75 j 1 -Lice I^ju-o^G JasJIj 

3aiJI dlljl 3 _ 111 ^3 Lcjl9 <(ejladiU 33^L°l-A ^ \ \ 9a jd _ oj) 

.4_Lda 13.75 j 1 -Lice ^jd11 ^Ijdlj ^IjjjJLlu-u IjJjlaa 

<1 jjl !Jl £_c AstraZeneca ddjl ja_«_J <1j. a nil caxi 3 jlj 

3a^U1ouI jd 1 Cala-uljJ ^1 Idle Targacept Caaa_eudjla 

^lla| 3 -° 4jJla-ll 4_L^-jll Caljlal^J) <^ljJ_II IJ-A <dlx9 Jj_ 2 a. 

<TC-5214 edjll jl J_ae ^IjJ plLael _^-a ija\ (4 _)jJ^fl 
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(yCsjl jjA-coJI ^_3 jAaGJIa <laAAj-G j \C. J_a£. CJI ^.1 jAacoIa 

JaALcolgJJ antagonist jL^ Ja*a_co C nlj^lllj 

^yAA lJ L i i\ V 1 ^ 1 A <S d£. L-culo ^ 1C. ‘ * * < < < l^J L ('^/wJlS^-Aul! I ^j»g 
aILjlAj . jX^-J>l 3 do ^_1 c. j^J-coJI ^_3 LJLc 6 j^^JlLI CjJ^M o'aViS 
<^aAj 1I JiAc cAjLaaII _C «JLc c_3l A^-JI_coV ^j^aI <j3Ajia 


neurons old11 ^ dendrite J-^Jilll £j£ai 
^4 L5^i ^) SdOAA S P ine ^ L*J > 

ioifiiXN) — (^jAVI a 1 < c VI OljL_uj| k 

.^uaLLiSJ) Cj— da£-1 ,^111 jl jj_aJI ^ (^aLa1\ 

^1 jA j d 'i -v,,,vi <> jjS j i »iVij 

a*a djLAI oaS Ja4> A—jIj_s1 
joi. . L^-Jobci ^l£. Jala oIxLxi 
Jnin un jl j-K-%1 dY—al’liSJ) jl 

jc LA La. g-1—olxJl j <1— uujj 

4_»L_uA ^Jjxxi J^jlLo CjI j *La^L_<j jddl jl^A 

.LumajUI AI^lxjVI la ^ 


^jlC. ^1 — lijlaA jA^I cAj-lcoI JVaL <j-a dilj jXJLJj 

i ClflA_ coa ^aII dllj J^C. <L3Jlia_G <ajaa. CjI _ JIalS ^_3 j_ uGJI 

£ Jj) ClIIjlLII ^jl .dll Jj Ja^A-caII I j_A jaC. SjLcoVI JliCl 

qIjj w^c. j-oj ^1) neurogenesis l5 -lu2Jl1I JS <<mI) lla 

6jJ» <JLAJ ^aJIj < j)«\_oOLoJI ^£-3 JS- aaj (SJa^La 

£^LgJ ^^-3 jjCjlViA ^J—A. I L^aI J Viaj -ojJI 6AC.Li -3 

.^ju-ojlII JSaIiaII iiAi c.a-%. <£-!IaJI ^jL-ujVI 

4al) ^_3 CjIj—AA^ ^AJ i^jjJI J -AS-S L^J ^-AA 

^C_J^JAjlU jl .( S L^VI £j\ II 

jj £\ A A caIaI^VIj ^AaLaSuC I J_3jlj-3l 'lil-ojl 

Jaj^L ^SlsIaj ^_c J^-sl^j aLsJslILI 6j_A ^£-3 j_ 

SNRIj SSRI (J^julsII LxjLaJI <a jJ^fLs .ji_r^JI ^_3 

J-OJIA V <1_^JL»_a ^_3 LJU. <_ojAaA_coll 

Jj ut < < 3 (yCs jjAaJ I Cj L-Jjjualo jaaXj ^ 1c. JaAS 

Jl ^ LiUJI JAU 6jljj £. L-Oa| (J-OJIA 

_AJi_ cu IaJIc j_ uA) I j_A J <fiaAJ ^-AlII I j-A 6iAJ J 


4_a^ 1_cull di IjLiAI lj 




^JXJLLU J^A-L <^ljjJ (Jj^l Jijl^'-ll CjIjIaa^. 1 j 5 ajJaJI 

<<J J^l^Ar> JU. ^ij ^ NSI-189 

AJLjAII diljl r^L ^ jaJI j\Ax,11 Jl jjaj _duJI ^_i^Aj 

^.1 jAlL_ul CjLculjjJI 6J-A J-ojlAa <_uj .2012 ^.Lc 5-iL^A ^_3 

I j| Laji jA_\Vil MRI ^ jJL j_ j^aAUI 

JjL-UJ ^J^AL_OJU_UJ .^AaA^JlII JS <aiaJI iL*_S JjdJI 

^IjJ _II I J-A I j| I_GAS J AuLaaJ ^J^.1 ^ul_LS 

^ NSI-189 JJj-Jl ^ <1 il VI .^ll^VI jlAl 

^jaasJI J Jj JIg (JXlaI ^1 jJI I j_A f Lsuj._cu <JJ)» 3 g (Jl9^ 

^ ^V-*-JI lj-A» JJA . Ij(j_3 <ilLiV s ^jJI 

Y) l 5 —LA^J| < <11,1)) ^-A iJAJI ^-3 ol j—Au 

j)) :<^JSt 3 ^ X ,A ^j <CjI uj litiii (jr\ 11 

J-gU Cl VI (( i (3-gJ-II (J-G 4_LClLgJlII 6 j-A JII^C. I_ Aa | 


jl^ 

3j^ 


aSlS (( 


^jAaj-LI ^Ia-VJ V 


A_A \S\ 




i j3l I j Jj-xAll (jL* 


neural stem cells (^) 
the genetic level (Y) 


^_3 c- Lg2c J_gLjj . CA J)\A.1I 6 J_JA-UI jajGJI <Ja_J 

Ja_ 3^^_3 jXJUAJ JI J(JAJ ^-GA-UJ 6 jA3Uas <ajV J 1 _do 

<LsJjLAg Cj^Ls I j,_La.j Jj3 ^Li <cAjj_o^fl 6J _ 2 d I CjLiVjJLs 

AlAl Jjlj ^a-a. LaIc. <k-3l-J.I j ^ \ II J$ _ All I ^AajALI 

.^l^jJI jaljAjLcol 

Jj) A. 11 _(_o Jl JJAJ _ddJI ^_3 JaxaC-I Aj 

AlcVAI lmaji A-g <jjAg ^jl j_° ( jAjjAlll I As ^—A 

lAsjij .Cj mmII 2 /^-^JI L»VA 2>° AL —All (>) 3 i I) 

.^JIaJI ^ -3 1 ^ C.^j 6kiJ^-3 ^^Ijll - A Jjlj 4^^ doll 

^Jc. I^JjJlLg C_oljjJ ^_Aj-G <_9VI Sju'iC jLl^l (^J^- iildill 

.c> 2aA^.IaJI jaj_g JJAj .5_c.jijji.1 Cy^a^JI LVA 

LVAJI ^oIAa ^j-g ^jjuuI C2 jLAj_o jLa^j) I JJb 2h° ^_3^JI ^1)) 

^j-3 oSjA ^AAG c j-O Jj | JCaA jjj .((^Ll <JLJi-CO ^^OAG J-*A 

*<l\ ^ < -N. A OJ_Q 6 jLg oiC ^aaaI jLlLaI . dll j jIaA| 

^ w^> a l l JAAlJI ^jiaojAll —<_o JljjA 

2 >Aa JVA <j-° cijIjI_ILaVI ^Ij^.L ^JijJ-gIsJI I j _» 2004 ^Ic. 

Ci-3jjj ^aJI LjIa^jII ^Uac| jCj .5 aj _<_o (jl^AS CjIja-AaII 

djj CO CjI J 0 1 SdA J-A <JALcaA Ia V-A ^_OA ^jAajAi cs^ 

. 1-AjaC. ^ja J& I 6 ^C.ljJI < 3 A^jJI jLaaI ^kA C.AVI 


(2012) 8/7 f^\ 


64 





























































/I L 


1 . 1 \ a> 




v>S- l 

V ^ v G^g v 


< j Lu.Ujj^> -J (J A.rV) IJ ^-aLlJI t_GLaj] 

\1 < /> y 1 \ \ 1 4 2 vq1\1 

jLSj^UjJI j _& <_Jlii\ VL ( J^I_ 1 

j_ 2 jlo ejlflJI aLA j-Aj <remicade 

CjLfUl 4 ^JLjl 1 jj_uJI ( J IdU. 

rheumatoid arthritis ^JiLuj-ll J <^>4tl 
j-o jj^l jUAjVI j-c A-)V jl^j . _AI iGl A 4 jlcLjlo <jA|j _a I j 

<jj_COj|J .Ch> <JjLojj <jJjLG>J JjAlII jAjJ .^A. Cjljp Ail ( JXLA^. 

^.LojV (NIMH) JI j_o ioAA-o AJlo j-a [(_£jj-°d 4_»_a A. j_aj 

^jA Ij-O jG_<_<J ^ jJ jl^JLOJjJI jLlL^. 1 jj_Aldl ^G| .4_l_ulj jJI 

6Aclj JlA dLu& jG ^j <4^Jla dl jVcjlA ^jLAd 




VS- 

V^i w 


oljlii ^ VI NSI-189 *1 jjl ^1 

A->V 4jI Jj_ Sjj <4jlLajLc 

I A-& I V I < d_1J j-O ^A^-JlSI j_O 

((.2jAG i-uLvd (Jjlgj)) 




G 




• LuJ JaJI J| 

jGjjjjJu. d l .Jc (^J^-I £JA JLL j_o jcAldl j-o dlA&j 

<JilA j-a didj <aj-i-ls 4AjJa_) d jaJI lAfc idL*A jjLA^JLJ jLd 
t—i \~sG a t n ^jlll j SjAjlll jG JA JjJi <_dl CjV iVuii^ A AC SjLsj 

.synapses S \ II Ahl—uJL) J 4jw^»ll JaI jdJ 

j-o SaLJI 6 j-A jd A-J Jj IajIA J— JlA I jjjia (J LT*-^ 

.gene therapy i G-i^Jl xL^Jbdd JVA 
*>» ^ 1 a ^ SLl^JI oLoir. jxLol 4 jljljl^JI <LaJUil ^cJlsu-Ouc ^jl 
^J\ tC\ pL aLl- 11 (jAjlJ ^1 ^fl .iljLiJ.I 6 (j£J J_2k. ^A 

^C.LoJ J-LkJ 4 jl1jl^JI <L>JIjl 1I ^A J iy,un ^j- 0 ^ 

u^j-° ^ dllAj -dxi—jL> ^Aj-o jji 

.ejllSSVI 4 ^JIji_c (^ dilJ 4^ \ u7i iljL^-c ^lj^-1 

codes j-Aj pll jjfc ^jlV^l iaJbd jc_Ajll Ca^IIj 

I JJiJ jJU_<jJ I Cj^LiAL-U-O ^jAjIJ JaJ 4jLo^-C ^j\JiJ^)_d 

CJ^LAju_ail Ij-A ^jl \C- JU. ^A^ .4 \ l A 11 £C_La_<_u 

L^IaJI SjJa £j _o > ^ Lo-o <4 \1 A11 JA.1 j Sj_^ 

2006 ^Lj c. ^a j -dA^ tdl Jdl_<-ujJ 4 >L~A_OJ^I 

fj) [Rockefeller jj 4 jvoL^ ^a] <jjIS AjS .P> 

t—^A->1 *^>11 djJ-<-<.« 4 jlA> dj)lC jI j ^A 

. p 1 1 ^V-sdl jj_o 4 jljJjLo CiLi^ji i —(jlo ^4jdLoil Cjlial dllll 

4jl^Jj_Cuj CjLjljl£. ^A L-AlJ I 4jljJju> CjL)>^J u_ail 6 I JA^^Lll j 

.cjljLiSVLi ij\j\ a^sII j,di ill 

4.iAli 4-j jj-A <Ui^gju-Aua |jl j_jA j\c Qvu aaj 

^a I a^ jkli -jA j-ddsl Pll I ^ m^) Knockout mice 

i^y Lil 1 dj) 1«11 4 \ t ti \ 1£j Ito d 1 4 <> ^ I < A^ 

4JA^^Lo ^A 4->jJj a A11 id till _U-^J1 cddojij . > i L> 

6AA ^jAlj—cl ^a Jl—»A Pll Ca^ Jl—A aI j—AG 

DIGGING DEEPER (*) 

73 H^Jusdl fLajjJ! 
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Aic LjA ^1 ^jJjL^ldl < I liAs. 

4aJjLAc ^jA|j-cG 4 LUJ iSj-^ ^_jI_£jlT2I <yLS 4a^Lc 

IaA^ (< _jlA^Vl^ — (£jt^ 4 n H^9 (^jI^AjJI uliAj _cdl^ 

.IVi^^ 1 <aJLs_ 1 A$-a 

(_j 1 V;< V 1 ^vj 4a^Lc A J) ^ 4jul^j -Ui j)-Ui^ 6AC cQ 

Lc isL sG Ax 11 4_»LAi_(_ul SaLc Jjloj (^aJI ujI^JlIVI iJUwj 

A^^J oL-uljJI ^jAa ^ Cj^drs Ij *—^ 4 _iAjjlAj 

CaLiiS^ I K ti ^_axA \* is*> CaIAjji^j ^j_o idle _(_u_o 


^ dJAj iijl^lWI caLLljlJI SjIaI (jc- iljj_ <-ulo cytokines 


pL q-<-uG oLi-A 


>j-^- 


6 AA 




,IA^V 1 




^jLbj-uJ) jAAJI J^Lfcj interleukin-6 6-^r^J-l 

^LUcl d)1 ^Ldjdl Ja-vV <d_o^Jl 2h° d4c a _Aj .TNF-alpha 

cjIa£jA-i^j A-L~dl ^Us^-i-u ^ a^s^-q 

. v lASVI Jl 

Afl * a ^jLUj—udl ^_ui4\ll i—id I J-»A-^] <jdui .A> J^AJJ 

iLlAo cu a^^ )} -[Emory i*_oUd j-^ldl ^LUj-cJJ Winship 

^A-0-i O-oA AAy ( ^jlJa^-cdL> ^ 2 )-° 

« ^j-uAj ■_a xda^ JaLc ^A 42k^^ Lo £_o GaJ cjlA^VI gLuG 

( Jc L^GjAA aIj_11 ^yA LajJlC ^jC CjIA^ jA _ <_dl j\ _ 1A 

4 N nil 4_)jAl Aje ^ >ldl e_jl_ cOlC^I _<-A ^A jAGJI 

_Adi 4 jlLoc lAIaj| JL^. :< jdjLc> J^aj .SNRI j ssri 

J-aC L^dl Aiu<i s jdl 6 Ac1aJI ill jl j \\\ _\-s> Jl ^sA ^ju-oJlII 

^_Asj_o jr^Lc ^i^l Iaa ^c_tA^j ((.ujIA^VI caIaI _ (-Ac 

• j-°Jl ^IJ^fl j_o ijiAjj-o CjLsj_ jljj ^-jA- 1 j->A-ll <—> IVi^^ 1 

G Yv<iWC£\ CG_4 _L^o J £j\jA.ldl ^yA ic jAyA Cjj _AA 

6 ,jIAA 1 Jj ^aJI ^etanercept culujjAIaI djdl jl 6 
illjl Jc J-oc <Ia^ 618 ^aJ psoriasis vilj <^11 ^^Lc J 

AAj jd jdl dJj dJA ^A Loj ^ AA^ddl j_o A-iAsdl ^A 

JJaII IaA jl jAjljj . AlAx^sll iJU. j\ a n~sG «>1 jJI L^jA 

A-^.1 JjAjj .TNF-alpha :^jL^jJVI j\£jlo-d 1 a\\A i jc 
:[Duke dj-»A 4_*_d_^. j-^] <jllxh .R> jjjAJl f.L<Acl 

e-sjuddl Jl ^lj_<_uiLl j^yy° jh 0 dllA (j^xd JAJI CjAjJI ^J» 

jd Jlldl 6A-A jl Ua-^-iLo ((ujldi^VI 4_adLs_l ^IjaJI lA-A udJaj 

((. 6 jldVI A->Adj ^-d-dl cALaJI jl VI)) l^ \a jAGJI jGL) 
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’SLia. JJAltl Jj& 

< \\Vs . * q\^\ qV^^A\ ^VjVc 

. ^.\x\\ ^V-s-a ^jV^. A^V-i-u-ft Vaa^a* qC. \_a jAci. 


<(jxuJI .R .F .G> 


<£."bj \~\ .a 6jj) jJI < <?^clLl3 .a> jjjliii ^<gj 

JJ£.J £ja <G1o j iC JJ£. £_a ^j|^J. a 4jflla jJl£- 

jJI ^uLJI £yG <JLJLC J \C JJ£.J c.^1 jUI ^j_a 4jLJLa J_ JlC. 

■ <lLJ1 6JJ& 4-JjL ill 

^j_a <LojJaII jj) i/^3t II J_ix> 4_fil_cLa oLLcjl dcajja JjL1 

^jill ^)| J_ i^GJI j_CjLIj£ (J_jlS 

^j-a dilj 4_i i La (JS £_a <4 laic. 4_i^lsd JJ_ XjLII 

^jlj) . (n) L- in4 LLaj ( ° * 1 1 ijL u-obj 4 Ldaj 

dlL J_^ryj Cj L!a j ^ <j| jV\C1 Vj tjax/yj) lj_& ^-S c!5L 


JJlL <Q| . I_a Laj_i (J \ Jj 3 4_al jl ^>VI 

LLojlALLo £_1 _ca^!L> J J anil I ( J ( J^JI Jjj^a _a_i La 

.((^JjJI » 4 \\a \ La t £.*j3LJ llxcua p.^ \La < 4 jlj LjjLaJ I 


(**) 


oL^I jlal jjjljlII £_culjJI ^j)^ ill I j_a ^jj) aTiII ^.LL> 

^jlj^^l 6JJ& IfJ CJ^pLL ^jJI 4 -lLl\JL J) 1«Ti <£.J\"\a 

(j-o ^ LL ^j-k 6jj-o uj^ ^i • Lg-L—Lu ji (^-114J5La^fLj 


4_J| jl La I JJfc J < LlS_3 J-G ^j£. I J-^. SjJJLJ A _cOlsJI 

6 ^^j 1 _II chaotic inflation model l 5 _ uj\ Jj-oJI f— i-uaUI 


DOES THE MULTIVERSE REALLY EXIST? (*) 
OVER THE HORIZON (**) 

T\\e\%VteuPveaXxV) (\) 
copernican revolution (y) 
level 1 (r) 
level 2 (£) 
mathematically (°) 
experimentally (*\) 


jJj-A-i-oj£JI i_jLJI *—(■ lx.jl jju j| <^_<-^lll Shx II ^_a 

(jlj < J J-ll (jJJ_J LJ_ II JJ-alll _^Jl ^jl 

Cx£ 4 Lb^l c> c^j— 

i_u5^j eAvCCwNuoA 4 _L^»o CiVLLc j . j jjiILa 

<((^^ )) ^jlJ-JLXJ <^j_ijS .B> 4_Ll I eJ L^ ^kl J_ JLO 

Ljlj^j^ ^j| . cl)^ oLalc CjJ— 

o£lj£]| ^j-o jjla^ ^j-o Jj--y.G ^jxuJ 6 j-A jLjJI 4_£^.j 

^_jj^JI ^uLill ^_a 4-aL ?.^_4 jj 4_l^ ci^ c-v* a 

(JSJ <^jlj^^l ^j-o ^ i V JJ£. JslAS J^.lj _(—u ^jxuJ ^_a 

. 6 ^)Jl £. ^j-c 6 jJloj ^1 4jLu_u L^-Lq 

.4-illi^c ^jl a_o multi verse jj xlXI 4 oKJ 

^jjjlL 42 4_>l^2 a. ^ \r_ Jjud ^L ujI 4-ij(j (J* AcUaa cul 


^ Ig ^4-i^^Jj-c—cujUl ^lajj jil 41. 


jas . LssjAc _i^ILs ^jLj ?^LJI ^__u _<_u 

jLLil — 4 _ JLJua J ^ JJ£. — J _4_al_call 63-& JJLJ 

Lul JjljI L^4-o Jil ,T)I J-4J • L^lj^ ^IJI 4_alaliL 4^ m a Vi II 

J ^1 4jljLjJlLII ^J-uI^aII ^jLs < I_AjJl£. ^yG l_AjJLOJ SjLJJ 

\g LiL u^jaj jJ j-g uj jill ^jlj Ij_A .^j-^.1 j 

<dljl .M> 4 a is*i \ (^jJI JJajlII (jJ^-ll 2)-° li-fti'l Ia^-i ^jJ)! i4 i 
JajI c_j-A^ j.^x \ ^1 Jaj / r ^l (Jjyi Mill 4—jLa 


1 ^ ^j| ^S^l 2) ° La Loll 6j-iLua I cl I ^^JuLi jl <dl !j 

1 \g Jil Lcjjj 4 a \"\g ^c-ijlIf]j <4_aJjLk-<a 4ju»LjjLa ^ jI 

g, A A i LLa <4 jl3 ^Ll2c V 1 ^ ^a ^jl ^Gj .4_aJjLk_a jLljI 

(t) 2 h tirt 11 ^jA. u<i nj-ll SLcjJI ^j-4j . SLc^JL >VI LfcoJLJ 


jLAi^L 


^JJ LT^ ‘^-^l -“?jVl 0-0 (/\ ljSk ^J_C ^ <K—Oil I 

(J < _LuLlo joC. g-^lj .(JL^VI o\fii I eLJ3 

jlj^iVI J—liiL (jj “Qji < I J>a.>0 ^ 

. <1 < > >i-< 11 <LSjlojlJ I 


{ja <jjljlll (jlCajAS ( (jj-dl Caljaa —cuj 

<Loj (jl Jj (- LoJjlI I j-aji^a . <jlclLl1I Cj^-^ 2.1 ^Jl ^clLxJI (Jl_ciJI 

(jlJ^l ££jj <<L> <U^LJI <ajLJjlLII <GluIj 3 Lla <^jA.| ^jlj!^| (jja 

.multiverse ci^Gj L^jj *\jj 
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LK 41 < a L^_j£ij-c l^J V Lo-jj^j . [42 <^ q * ^ 

• jlA\l J <Lai \*\ a< t .D> ^ <dJjLo^J> 4 ^^jLsI La lj_Aj ; ; LjuiL^j 

. [4 <(2003)12/11 

£ ^—cJj jlk: oljLiJI J-^1 cjl 

(_vie 1 ^l_3 <a11j £-a_£ .4_llc I jJ <^_lL|^_2uJI i^i 01 

■<j?->=^' CjI jl_iiiJI £Jlo^ ^_l£. j jlLulI 

JJ-OjLi ^_A <£_<_ulj_ll ^LlS-OJ l ^j| 6^—^JI 

_cuLi jLi] J JLojlII I J_& J^l^-ij <aWI 

( j^_»L-<aJI £_ lsLLs j)j-> _II JiakJ£ 6j_iI_ jIj^I 

^^jAll CjLjlAjLoJlII ^_II £^lA 11I jXJ_J^JL-i -^1^9_$-11 

Jj-O £\"\x a < J_u-oAjJLi ^jiJJljLTjJlaII 4_I_a^ J ‘C)-*^) -lIiJlJI 

string (1) jt3jVI ^J_o _ tl) 

4_a1jl2^o £jlsIaaJI _ill jljj^fl iijlaj ^c_o_<_a3 .theory 

cyclic universe model (N) 
“TY\e VA\)W\ o\ \Y\e ^e^\ux\\x\o, o\T\xx\e" by Gabriele Veneziano; :jkjl (Y) 
S>aex\\A\\c, ku\ex'\c,ax\, May 2004 

.^"o* 0 ^ ily 6 ^ — spacetime (v) 

j5j ol 6^^ :74 ‘(2007) 8/7 yl jj_*JI .f^V^i//^/,, :>il (.) 

j^fl a ui a, ,.y (jL^. jJl (jl 
. 36 (j^s < (2011) 2/1 (jl jj_x_ll <« j_o3t// 4-jjl^j)) : 1 <Aj I j_2sjl j 


II ^ s 

-UJ>ll- 

Geoxc^e T.R. E\\\s 

(j^Vi '_X^N AjlaVs*. o\ S exx\ex\\us jS cT\ ft J^V\ I. m\^ <^_yxA\> 

A_ft\jA\ A \ \ > m\W ^j\-As\jA\ ^\ jA.~sA\ A-~*w\ s 

The Large Scale ^_2 g£A\ S> ^ ^\ kk$ 

Ac. A>y,^ oNj^jiAa Structure of Space-Time 


iJ-Cv-W (^^A\ )) ij-lajl] _^1 3 <3kS .A>j <Cjj ^ .H .A> 

.[24 <rJu^ <(1995)9/8 ^IjaaJI <f^ii\<«\^\^ 

4_jl1c Lo I J_Aj < I (j"° 4 S [\ -o jj is^C. ^_a Cj(-4A 

<Cjj\ til .J.P> 4 —^j-Ja) (^3—11 

U-^J <<l L_1 jI—• (Y)< AiULH - N> J 

quantum wave j-a 5JI jXI 3JIJ 2)—° ^ ^j s 

A4^a\\» :j-t^l] D> *' ^ Lc Ij_Aj function 

<(1996)12/11 ^IjaaJI ,f^\ <«^\ ^ >.uvWl^y^a 
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- jlaJ1 pI jtiTiuiV) - 

‘"sLujjj ,341 *Ij 3 -H\je ef^ 1 14 

j ^ .,. i4l4l l ^sJ-ava lA-^ 
LUjJj ^il (^SA 'J < Llai^lj 4_ia,^<-o 4aj_u (j^iij 42 4iLi.aa 
aiA^Vl jL-k-4j^fl aIa £J|X.AJ1 LfrA-bd ^IJI 4il— mil Jaaa ^jJI 

I Ad) Gj j \ ^ j_L3 jj_<J| JJ_OlJ j Libia La A >1 J-’u\>j) 

y^-H I jJS) aa£ t, 4—4 jaa V g-LuaiJ) j1 <jAIj__iiLij (jt ^4\\fl 
J-l<<ii^SJI ^jJa_» <j_i5JI ^ LlALlLaV G 4_31 j 

.g-LA4ll <LaL> 4_lLc j^Sb as U 4. \a lc qUmVi 


^K-Lj 3a<-Oj£ UjSI jl .<LL&J JjV JjS* rt :1 (^I u i X I (jA JAXAO j^S 
CjLLLUIj .4J£ j^<JI ja <u_lc Jlaj 133 Lbd ^ ^ jl JLJb 
jj-u l.». Ifl.VJ 2a r;-k -A Laj^ ^ <_£j 3 <«aAAAuJI j Qc» <Lujidl 
i^bLJsl a3 j&^ .ajlXI cLul^ Ji fc dalj-du IacLo t 4^_iL.<ilo LujLujI 

. jjjlLs j^5J Lu-uL-ui LLlaj j^33 <<b3jJJ jjij 1 $_lo 4_i3jJJ 


j-a jLiS c-uiiJu .4_id d ^SjJla :2 (j'j’ii < 11,) jA JA*-ia j^S 
L3c I j^s Sal* Jl e-LuJuVI jl jjjjj^al< 31 jjljI Lbjbu jo^.jJl^ouu^SJI 
environs j^5L» La_»ijj .<>1 j3 Lax LaLsJ > 4134 a \ j^_bd 

jdil^Ul uillidj .<L>jl_4 4.lil4 ^ <L3Lc aAJAC ^-daLii 
jlSJ ^dllill j^a £^33 ^1 ^jJ_» IGAj 4clai j^s 4_bL»jjL4JI 

j^ jJI 4iiVLuu> ^-xsLsiJI j^3 asj .«blJj| jSdij V 

4_ujJLt jjjjuiu < j^, < s < s< nil,I jrO d-jji.j c4JLsJLl djji dil^ jl .ljoi.1 ■"'' ^ 

■ JJAllsl j^JI j«d bu\ Jl 134) JLl^ 


-aJ ^j)i.A> 11 <_Cj— <_oj 5-^1 d-i Lla^G ^1 

LA^)jL-OLXi ^j-o lljJI Cj _djJI l^J 

JIGj LiLsi hj \jitt • ^ l£ - 

.iGlUJI plj^lalJI _C ^IsljJI < IlLjj Jl_ 2 i^o 

I <JLoa Jjl-vji_cuj ^Jl 6 J X3t i 6d-A ^1-3 _^IjJI 

J^Gil o^f ^ l^-!j • IG3 j£ ^—a ^G j^l I 4 J 
. 6 j_lLL)l^ JJjGII ( jj) < s,'l A<>r>^w^ll j£jlcd 
4 a A \j£- OsL^jJI LjuI^-cL 4jI e'slj-A Ljj^JL^jj 

10 10 °J 6 j-c 1000 _» LlLsI (J-o ^>-^1 4dL j-<jlo 6 sLvi La£. 

oljlp ^ idilLLl - infinity 3_iLgGV Gj o xq 1 000000 j Sj o 

extrapolation L ^j Li j-^u-ai) 4jI . JiVI ^^aA Igjc J-a-^G 

djJ lCj < I J_ 2 i. J ^jjjLlLo ^ lc A(j5LII JJjLu Jdd S_J_3ji- 

4Gj^JI 6 dUI J^ (^GG Lojjj .Ll^^ll eJllA J j V 

Lojjj .^jl^Jsl dll j J-S-j JjVI ^Ij JL^- J^.JA Gdlcj < I_a 

j-G singularity ( 0 ) J^la 4dklc L^_GjI^G j j-Lla 

dlfcA V Lu^f jGljJI Os.Lv.> Lo <lal a n \ > jvLsu <j^Gj 

. I jjj jiallll dit (j£. dbLojl*-o 

What Lies Beyond? (*) 
quarks (\) 
parallel universes (Y) 
cosmic visual horizon (r) 
finite (1) 

(jd^O . jjldi :j 1 (o) 


l^_JLO JS IJ_G V 

^I^jL> I a A >1 Jj <(. 

Jlo dbL<V>_A AJUa» ^_lc III lx. 


V a* d 


u I. 


lls* a iJLJJ ^_) 1 j_i Vif. ^ JjL- 1 d^L^s 

.1^ .SjUI cj-° ^Glj —G3x 

^GCG I \ > > LojlS JxUG ddlGjI^—SJIj dbl j^j^j^JVI 

l^J s3dd ^jl^S^fl La | .ju<i II 6 ^dJI Jjlo 

l ^ ^III j£ I — ^j^JI j dbLu a t i ^*v 11 ^J-O 4dJjA-o ^1 ^>1 

4Lal5vll 4 f-j) a^ 11 . 6 ^j_>l_x_o 4 jlLv^ 4ju»LjjlS ^jGI 

j_Aj .landscape ^■JLiiKJI j(j <<it,l ^_<-uL> <> 1^11 ^GljUI 

^J-O, aA > t^Lj^fl 4j^1A> dbl S \ A^>^J jAa^ ^\-V A A _LAJLC 

.4cj)V>l,l ^jl^SVI J^L& jdd s3^^j 
< JdjGlI ^jx (J^IaJ^JLa ^\_uLjjGJI cJ^ J— 

Ul>°-^_a V <jLj^fl aVi^ ^OLdljJsl 4 -a-^Lvjj 
c jj^JI l 5 -L- dbl—cAl^>I xVU :l—^j |j si^s ^—a (r) 3_Jjl 3 HI 

^GLjk\a .jv^jJI 4 ju_aGJL JL jasj)^ Jdxlll 

> ij) LgJ I ^_lxj 1 uJ I l-^-a I <_uj I ^-L- <> L_> db^-G j 1 Ljvj 

^_a ^ILIS d jjG_o dj^-^ uJ^-* f<J^_xaLlI 4 j»jGAJ sl 

^J_aA jll ld_A — 4aj _dd3 4 jlAjlV> GA-qG^ ^ ^yAX jV^GLjlsG 

JsX*Gil Gx>^l db 1 >aA^_ a ^.jla^v ^_a 4 a _<_uL_u^l <JL-vajlXL a 

A9^j lt'I 4a-coaJL 

db lj LAV IG)^ < 6si*-> 4 jJj-I I ^ a < r> V I s.lvJ I j_AjG^flG)l 
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. La 1 a ^ t a (J^julll dlV\a s 

oLjklll Ulu ^LLu ^SJjaXI ^l—ijjiJI 1— iVY 

& fi 

t scalar fields 3 \a\ < <ill Jlo oLLij J±ki\ Ed^.jll 

^Lo3 ^jJI <^_u _Ju < Jj_a^i ^ 

old^.1 Jj-YJl 6 j_& JjLO £-£-> . ^ * n llViall J-VJli d aA^II 
^ja! . ad infinitum LgJ V (jl^jill 

J^idJI <Ji_u]a <1_*jiaj _‘-‘- 1 I CiLijiadJI &J_A 

oLSI cjVI ^-1-^ dA \ \ >jy> 11 jjSAcn A-|j ^L-sajlLLlI 

Cjjul> jJ jxj&^flj ^j£. dLukLi ( 

dJjj (j) Jj-l-Jl 6dA dynamics dLxaLujJ <^1 

. I qh^wa 2 _lsIaS jiJlc ^_3 J-aJuJ < 3 h-S. a 4_uLjJlS (j-ul^ 

(j \^Vl j—4 *Gla JJ x i I—tVY ^5-UI 3—*jlalll fj I 

<UiLkJI Lx_Jj| j^Ja_» . 1 1 < uLujj j I jL-LidJ j 1 W \ 

o3^' 3 '- * A ^5-j>^SJI 

j_a Iaj ji jjl <jl 2 JaLoWl ^a» jj j . SjL^JI Ejiil 1 6 JJ-aj <1 idrv 

a^ViII JaLoj I £_jla^. j-&1 _ <_uj V J <L^j-a_i ^Ls_2 

Vj I dA . £-^LidJI {jA <JLJLC ja£. I dd£- dJ jl! < dWI 

JaLcuI d^J d>° e_JJ)IKU ia-b jjLOJ 


SEVEN QUESTIONABLE ARGUMENTS (*) 
extrapolate (\) 
uncertainty (Y) 

the cosmic microwave background radiation (x) 
bubble universes (i) 


( ) JJl< u'\ 11 Slxj^a ^yk ^-Ux> 

dxij ^LolIc J JJtllll _ill <_)^laj ^ 

^ ^ (Jl^^ ^I Jj^llaJ j2L^_j| J_u <<Ji_Jlll 6J-A LoLoj 

jXJ t juAj ^j . dlL jlA a LoC 4 juu-<a^ 4 jlo 1 c CjI 1 4 

. Lc <l£. L$-b Ji <JU-uIj JaLoJ I <JLllu ^7>-^ 

J 

oL^iJI (j) ^ Jjl—d)- 0 lP -u.5^1 V 

^ji.1 d^laljLa <L oj d)lj —\>ill Ll^il J—Ixu 

dj^iil JjJ^-il JaudJI IdA j Idj-S • LjlLujj J^ 

^jjJ &lj^ I_o 1 Ju^.jLi l i ti l d)l < JJ_ XjLLI 

^LLJLs jiYL> LojlS >T| lj1 l ijl <^4^1 I_cLLs 

_ (_uJI dh° A x^i \ Jj j\Cj . JJl_> I CjLsI_ <_u_o ^_lc ^_Sj Jli\ 

dU J Loj dlJj ^-S jjJljlJJ ^Lu-Ol^j ^ji I JaLoj I J 

d>ilj . 1\V\^ ^ V (^dJI ^lijJI ^dJI <LjjJI ^LjjlLJI 

^Jl j) l»l,l d)-° _‘-‘-‘*^1 dh^ -IslajJI I j_A ^-3 <dLat_lI 

c 3 jl\- 3 . lUrw ciljl djI-JLil J^.1 dh^ ^ I 

dj»c i ^ \ 0 <: ^ ^ > 3 ^ ^ i ^ i ^ LclLlU ^ \ 

^l^d li jl —cJ d)^^' 

< 3lla.^ <_ul JjL)I (djl_Cj^j ^J^.1 d)l^^^ dx3^ CJ* O_^°- s J-A 

(duljiU < 3h\^ jXJL3 1 XA \ 1 l^J dx9^ L>_<6jLoil 

Siijj^jJI (^^J-sJI Jaj )jjlu JJ-^k-J ^jJI diti 5 ji _cuL_u^fl <JLJLid)JL3JI 
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j . Ul^ IliJ jAjlll ^jxiLeuI All A <ill Jjl^. jJI 

dilj i 3 A A1 . A-t-^jJI jj-ajis ^jl-^Hl ^^A LjJ (J-o) V 

CaVAL*_ll ^jl ^jlsjlAa ^j-elj-il I A$J CaV— aL^jJI ^.L* .o ^jl 
j \* \ i Vj <(jl^ o ^A l ^ ^-A ^LijjLAlI ^A 4 \ * <.LeuVl 

^j-o laA^. IaA j-o 1_aA~vll I AI j^J — Aa_>1 jlll <j£j_eu L$_jA 

. ^LiUa^ 03^ Cjl j-°VI <—a1 Wn V-S < AAJLJlII (Ajjill 
6 aa j . jjjlUI oI^—lVi j^lMl 4 1 < <iL-uV) CaaI^UI 

<_op-^Lo jji^ I (jxuJ jj^J I <J I (jljlAJ 31 < IfllAj L_u jAuela 4a^e^J I 

CjVLoI^. 1 jjA-ijll jXJLS Aa] .<jajj <JlIc ?jj5La <jl |,LV1 LoO SLu^ll 

aIAj) 1 1 0 \3 Ojljjl LolK .4ojjlLI ialLJI 4_atji^J 4 a1H-o ^a-aA 

SL^.11 Lx3^JI 4all aa 4eull caAj-ll ^a Cijljjl LoJSj < L^Jllv^J 
J.t^LLlI ItlAJI LoLoj Ua ^1 4oaAll £-Aj <jl (_u-vj . 4jA 

^H\] V-*A diljS Igll J A nj < 4lalalA jxj Aj (JjjjlxJI 4jlLIa jj-A 

^AA 6AA ^A £” ja^JI £-L» . j^W4 1 /^W taAk lv\\ 

AAJUlo jjS dlllA IaI ijJLal^l 4-^--^ Jjulsl ^Ja 111 j A3 

4^-juljl!Ij JjAj 4-^v.^Jl <jl I Ia! . 4jl1a J1 a\ a»VI Ac ljlLuJ 

I a| j aalalll 4 LIa j-aA <4lal um ^-Aj • lAal <j1 L($-JA eJjAj-ll 

jjl_eulV jlnI (JLqo^.VIj . LijLo J-^lj 4^u 

.6j^.jJ LjLjI <jj-»jJj tJAAjJsl 4jLeiijA 

jaI . jl^£VI j-° 4xjLj jVI ^i^tai Lluj 

^Jl _UJ j cuAj l^_J^j- 0 jLij^f) 4jjJau CjJ 

L^Ia i ^A Lajoj ^_^A . ly\^ LujAj _lL 

<Ajl Ljljj^J <ji euLeu^fl (j^l^L.11 lj-^ 4 JL^JI 

dit jJu-uAj JLiJi_euV ( £\3~* L>° 3^3 .<Aj-e^ 

j\ 3t n ^LjjaJI ^j| 4AjlA-%. j2e^Aj ^jl Ijj^ ^ ^ c AlS _ 2 JI 

61 \,11 ^c-o_ <_uj ^jlIJ JjuAjLII 4jl1LJI j_ 2 JI dl \"\ \ .U \ xA JL 

lj^.1 j IjI VI ^ o-^lj^-ll cdllJ ^jxuJ 

^jJI dit <4lal_euJLi < l^_j| _eu LAjJloj V <^jl ^ I 6d£- _o 

^A \* \ L^ ^Ja .^LuoaJI (j-° ^A oLetu 

cILlA I I_^ llatlal_eu I <6j-iL*_o (j-salluJ-e^jJ 

jLij^fl ^IaA ^ ^A 41 \_eu-o 6U-JU) 

. (1) 4_ULS 4-Ji jls^ Cu-tL J l^l Ju Ojl Cesj^ d L \ 1 ^ ^ l i i \ 1 

u^V <4^ j.s*> jluj^fl <jl I_ 

^ 1c. LijlaJ 4-oJ-C J_oj 4cjj_euLO 4.^ ii^Ialll L^-jl J) \\l U ' 


.^)I_A^jJI lj_A JjLO LjLijJ (j^-lJ . JJJuLo (^jjS A3^3 

_II L .6j-^j L-o JS jl 

Does the Glove Fit? (*) 

“T\\e\u\\aX\ouDebase” by P.J. Steinhardt;?>aeu\\\\c, f\u\ex\c,a,u, April 2011 :^kjl (\) 

an exotic multiverse (y) 

“\_ooYauo,\ox \\\e \u \V\e VMYwje’cse” by Alejandro Jenkins - Gilad Perez; : jkjl (r) 
ScXewWWc kYY\ex'\ca.Y\, January 2010 

(jjjAllI) .67 A A(^ill ^ (V) 1 nj »"iLa> (1) 


- jj.xlt.1 3 .V'm a 4Jlk> - 

c -._ u * a jL4.4JI 

4jLbJI 4-AlaS ojj c5~^ JuJ^ < jj_x!La j_Sj_j l_o L_Jlx 

JS 4jju^I ja-a-ualll Sjjju-e u Jjjlj ■ ] 4-aIxU 

jjJlus jj£ .3 n"nt ( | 4ilbU <Lul^_eifc 4ilu5J jjjeea ^ 

Jj-£U yAj 3, L^-jA J-au-xXI 4jLbJI 4iluS 4 aA jl^^l j-a l ee-t-uj 

.(5-\A^\ ^aKA,\) ^aiaxo LaaS j^,lu L^u<J f^AenJI 

Sj£lxU ^ .'wll ^—au-xJj 4aLbJI j—a I j- iaS jJ-A j_A^u jl j—u 

a l 5 J£ j\ x n I jJ .(?-\ j_cead\ ^-AWA,\) SL-lsJI <U| JJ—ujV 4_ajMJ| 
4ilbJJ 4Jj“lM 4_AluAj pJLVi jl l(j,\lfc SLt^ J^.^J 4_eiJLe2JI jlj_^^l 
j^,|j l<LuljJeLI L» - (jljJ¥l 4_Li,|jlU 4 -aKjJU Sjjj) ^—adxU 

o jib jl jjj^au jj-xla JjZ (S^ l^44.u<VU, 1 jla <dJ j . I—fria 

. jjaeia jjS 4a|j_JI jAa Liesjail 111 VI ^ <4ajll j 4-aSls-a 

. LlLiju jxeJj ^JLKIX) jLculMJ jLxlAI 4ll 


! 

~Y) 


jjA^Ala 

(jAil-la ajes^XI JU. 

SAixLI ailldl aids 



<OjlflaLi-eu> Jlo -eujUl 0 A (jl 

^L*_euV JsLoal ^£j| lojj ^Jj^l ^ea-e^lll ^jl ^A 

Tj^jAal j_) V j <JjJ> ^jilj . ^61 j_a Lo£- 4aJjl^c 4jlLLLJI 

L-ASjla llA ^11 j-A j)-o (Jjl -C^UI 1^ 

.^-al-eHlJI Ja^JI ^LijJLAi ^LuLa LojA 4j-1^jAj La 
4 -oj .SLl^JI £-a Lu,^. 4 .i-4-uL-uVI OaI^U l 

elul jil! ^j| 1_ AjIao < 111j5l LsJlj jklU 4 uAV <1 AiArv 


Loa <6AA3 l 1I (^^-^-ll 4 _o<^V- 1 laa-elJla 4ajlL.ll ^ \ oII 4alL»jjLAll 
<j_>j .M>j <L^jJULalj .S> ^j_»j . 4 jl^>JI CaLlal^JI dilj ^_S 

SjJJLJlU 6AA j j ^^A jjj^lj <jl^- u i u . 1 -L>J 

C-iAA^el jls . j-ALLJI JulLlJI Ia^J IajlI I I jJeeuAa 1 ^ 4-LJ jJU I 


(j-^ 4a UUI 4 jA Loa 6j_i_^ 4 a j-o^-o ^A 41 ^-olI I ^jla! I ^ eo_j- 

j_A Lo l ^ 1 j \ (j-o (jl J^jlc AaiLs i^jl j^VI 


4^.jj < 4o^ Lsw-1.1 ( j-o jlJI I lA Jais JAj . 4 jA lLa_^JJ ^cJLe^ 


JJ-ol £jj_eul ^1 4 A\X 11 4aUJI 4a11s jJeeuAa ^ Ic. 

J Axil 1 T^jUl ^jl 6j^A £-o ^jAl I ^[j • LeoL I ^A ( jj—Ul 

jLlJI AAj .4 a115LI1 6AA 4ajaJ ^eaJ eu jJeeuAa 
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ij^J 


II 


(2005)9 


Caa\jl)) : ^.Ivd] cj 1 ^) \ \x \\I 

^_ej . [32 A _a 

. <jlJ lij)i aVic JjJjil |jj& J-*_> 2 X~ y ^ kLJ1 *cha c a <dllj 

J-& . Jjj-£SjJI <ajlA ^jxi!_l£ JjJLj jLlA <_cjij 

hyperbolic ^j-AIJ jl (^U^l <_>j.A) Ji_Jill ^jji j-& 

ieLc 6jj) a^Jij • (<—jJj^-c ^)Jl£.) (( -L** * < M *\ O) ^1 _ cu AjJ-Al) 

S^SJI <2xJ^^ <Lkjji» JJJllil (J^ill dJ L&JJ J \ \ \t j I Ulli *2 

<jAiJ I ^J-CJlJj . <JULC 1 Q IjLI LiJ ( L^_A UL^-J ^_lc 4 Q I 4 \ A 

ja llaa I ^ Ijj j^^jd1 2x3 il La < LLlsj ^ \ w ^ V1 I j ^_a 

f | I (^-9 J s _3 ^J-LI dlI J 2)^- * a Li ~s. c Ji aVi <J 2x3^ 

J Jail, I 2x5^1 dJ I_^ \^\^k ^Jjui_cxd V tdllj 2h° > jjilj 

. spherical geometry <bjji A-cij/uft 

i al 1 \ J^_a :^jj _ill J x.Aal ^1_HA dJI_lAj 

^jlAl Jlc jl doughnut 4i&i Jlc A _cuAj JJ^ 3j^-1 I 

2 jjiyca^ <dl!ji 2)^ I^J-S Jix.u pretzel 6 ja$ _ddll 

<^.^waA 3I1 £ jLoJ *Ja« c IjlLj JJt nun ja jil < Ll^Atfl a a -v 
jX^-tAjJI 4. A dl JJajlLI 2x 3^^ djLft^Jjl i \a<i <(j-oLi <j^_£JJ 


^j_il^jJI JjLc ((■ LucJI ^_a ^j^i \ s Vli_ JjI jJJj Jjs . ^_Cu 1^-Jll I 

daj . jll ^jijiAl ^1jill 4 -iaI.AII ^Ls JjI ^_s iaiLosJI 

L>° iS^ LT^ W^ 

null iAMJI i^-lilll 6jJi jLaIcI 2>i^ V . Jli_JuVI 6A 

.JJjljLLI 2^1 ^^1*^^ 

^JS\X\ J j I dljhJ| 2 x3 Jl ^L>2jJJI ^-aLui_CUJ Jj3 i 1 jJL^k Ij 

2x3j 3a \ I_ajjj . JJjlLo 2x3~~^ dj_1 ujj ^IaJI CjljjJajJI 

.xA^ll <jl_JjI j_Jlll ^jLalll ^kJ_> ^J J_^Jj 

^kj&j-Lrvj empirical Luj^j j I Ldl wALj 1 I 1 4 4 2x j)S a h \ij jl 

| jji (^-Ao) JJjLu- oj 

) J_C < JJajLLI 2x 3^1 j2k£.dJ 2“^ljjJI ulc 1 jj jlc ^Jjlxu-qJI 
. 42 -o^j ^^Jd I I jifc V Lojj <j I 


< nicv^JlII ^ JL^n 

jJl£. J JJUlII 2x3 ^11 ^-1*_LAJLO 2)1 <(Jja 1I 2x^- aJ <5-^Lc 6jJ) ^J 

A^all <3 jj_LI dilj ^_<-ujlj jJI t—m a idI J^xjj .<>o_cuL^. 

• 1^- c>° : ® 

ili J <jJjLLi.l jli-a^fl 2>A il^> d Lc c 2)^ a A3 s j 

^LjJlLII ^J-JLTkJ V ^Jj^fl A. ^ a A311 5ju_uL_u^fl <jJVli . La_Ulia 


ABSENCE OF EVIDENCE (*) 
TOO MUCH WIGGLE ROOM (**) 
everything not forbidden is compulsory p) 
mathematical structures (Y) 
“\s ?>pa.ce F\u\\eT by Jean-Pierre Luminet - Glenn D. Starkman - :^kjl (r) 
Jeffrey R. Weeks; S>aeu\\Wc, f\u\ex\c,3,u, April 1999 


2>£• 4->L^.^fl jic sL^lj_ tjj 2)jj jyul^jill (jAa J ^ a A ^.3 <juulLJI 

^ <juulLJI 2)1 ^lLaxi^LlIIj 2^-dL>j-!LaJI (jAjlj <(Jj1 a<m1I I 
Ujj a^ 2>^°e 2)b ‘jiLL^fl j—lAi 

ijiaJI i> j^_» ^_oj_cill ciJliiil ^_^.j i jaj . Lc 2)lio 3— 

— jj^lJI <2)LoLi .M> JJL-L3LJ uj _ c n^k — Qd& l1 > J^_a < Luj^- 

dl M.j o^gXaJU ^ 


In t i t^jJs 1 j_A ^I^J Lcj < L^ijJ_co £_)JaJu_u_> ^3-11 JJ |j Lai I 

jj j .djL .^1 6 jJi ^.jc-yl weighted average 2 )jlJ-ALI 
^jxuJ 2)^Jj • JJaIc 2 x3 ^ Jj^j ^-tAlaj Lc-c <<Ji 2x9^^ 

^_Sj .6JJjulLI djl2li-cVI 6j-A J A*n>jJ (^^1 2^il-dl (^jJ 

. djl2li-cVI Lc _ic 2)-»jdLa jjlc Lij| al^JI 

2 >^ u[ 

^^.xu-ulI Lc JJ- 2 kJ <<JLC JaVdl 2)^1 V jl |J_lc 

c^J' fry^ cr^ u[ Jb— jLJ ” jj^^l j* L^j 4 —y 
Lei) Lc ^JLjjLa JU^C ^_a 3 a ^-33 2)1 4ai cl I 1 ' —A Laa^o UjJ 1 
^1 jj! 2 >^ —is (^1 LLjJ ( jjj— jJ <j| VI J<dljl—cij> j-j— la) 
2) ^ A ATt 2)1 L.OJ L^Jl I J£.Lc < IjjlLI I J_A W-rV^at ^jj| Jj^jJI 

3 _u cxi V-s 2x°J • L-Jj— ^ 2)-° c^dll jaJL»JI _cAJL> 

<j) .'JvJJ IjjlLI I j-A Jic Ax \ \h> ji Jj^-j 2x° c* dii 11 Lie Lc) 
^jxuJ ^-sljJI a a \ \1 a1 2^Jj <«—jI j^> ^Ijisl * Lo j_2xj 

. i_aj is~i <j\ c ~v \ ^J_CXI 


(*) 


'J-Jj uLi 


2 x 3 A^.jJ^ 3 _c _cxijill Aa <<JLali jJLC ijjlllll 2)1 £-a 

.5^21jlLI 31 ji^Ll icjuc empirical 3_ijdjljlliil LxAjI 

jlil (jAjU <A 2 kjll ^jjixil ^Ijill <JL.ai.AlI ^Lxxlll Jc^k 1 LcJjJ 
<£.LLL> Lilji ^.jLaxA ^1 LcJl3 <2LjLc tdiljj <JL£.Lai 2)lj^l 

^uj\yutl I j\ < <~T\ 1) JJjLjuluj _CXLJ (^jJI 3"° C£j^"! 

LlA AilAl l £^L* ci| 1 aAjI ja j .chaotic inflation 

V 6 jj J ^ big bang jaia^VI jL^ijVl Jy^ Sj diili 3 I jil 
VjlL j-Sjj ja (JjLxxij <<AjA-vJI ^_a .^Ij^VI 2x° JJ <->L^l 

^LcjVI J^ J^ u J^I (jAau ej_AJ jaj .^jl^. 1 3ljil 

L_aVA JU^c <->jA^jil djUl_cjVI 31 d-u . LLLdl ^j_a Ajjy 


jjaj 2>1 LuAljlal <liccll 3 ljiVI 2x° lj Jk ^ 3 I ‘^ 4 -Aj J-»J-Jj 

J-ualjil 6jylno 31 3^*1 Lc (Ji_a I jJ .<JjVI 6J-A Jlc ^_1| 

.iLijlsJI 6j^_> jjajLLI 3j^JI ^jLdl a\\x 11 c_aLlcj2jVI (j-Au 

^_a djl j JuJl 2 > c - Jj^jJI 3 L 2 ^J_ t - : 2 x) jLli^l <—clj 

Jj) \a 11 33 a,3Ail ^jlII <<jlxxiLxxiVI dlul^-jJI 2 h° ^)-^l ^1 J-^-1^9 
^_c uAni <_ 2 L 3 j_aJI 33 1jAll 3 I :<_UHJI premise Aoj^lLLj 
2 )A ■iiiail ^X.Jj . ^)__JLjdljJ I (^_J^ I Jj^. < \ A^aC dl Ij Ji 
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<4_uJI jl jA^ qlli — 4_ilc La ^_1 c (jj_is 

4_lLiJI 6 J-A ^_a (J a^^II j\ U 11 ^, JaJLnil Vj . djJI (jxiL_u| jji 

.<jLjLT)jLaljLjLO LLAii JLl 1 > ( 2 )V 

43 \.oC. ClVX xh-Q (J^J ^li-SjhxS dd-Geil ^ LoJjlJI 

els MS_Gill dlji ^ IjIaVI I d_i <dj_ 2 x^Jl 4a \ \h> \ j_ Luls 

(J^Iajls LojlS j^jlj ^1 elsM^ till I els I di . (J-^. (jjJ 4_sjjij^»JI 

I dlj . JJ-Xjl11 ^2x 3_^JL J)ljt.lL s I_ojlS 4__GL_j jj _G (2)J_ilL 

JMG. (j-° J—^ <ldj-^xj-a JJ-3 Ul1I ( 2 x 3—^11 

(^Ij^JlSIjlJlO (Jljj_(_U I dd) 9 J A.^3,11 jl 3ij A.^11 jl Sjjj_ <-Gl!I 

j-aV) (j Ul ^ I j _ (_u 4,\c, GUVI <jljL»2)Jl3 (J ^o_» V 

. jjjulII ( 2 )j^JL ^.i ( 2 )j^JL 

(j| 4_Lli.ll SjiaJL dl_ (-(juuJI lijji La I jl < I_ixlcj 

( 2 y& ^ 2 ^ ^ 5 -H 4^.Lx_S (jVtq . jxlsJI J_A jl CWV 1 

dij . djd^ M-S VIJ < L_^_^)lij elsLlll (^G 4jUUi_(_uJI 4 _LxOl1I 

J 2 LC ( 2 ,Ij^ (jl^ IM_ 2 • La ,d-^x 6 j_ lLLlc jJlC 4 1 x^i 11 ( 2 x 3 ^ 

(j£j_ 2 x I els L 1x2 ^x elslxsV J^IL a (JS (ili LjJ|j_aG Jj_ix 2 >j_a 

^<»jC ^JLsj . 1 33~x ^ 6 jl Gel ( 2 )_*2^13 < M*-S \a (J^L^jLII 

I dJJ . jju-uALI I JlU ^_lc dldic 4_3_lkil 4ijjj-tGs CjLu| 
^jjdLaj J_a : JJ—ailil (jjUl ^Jjj-a ^—Lc. ^JLlJI (_^j—^jJI 
jj-cuill 4 jj-A j_ 2 i. ipj-ll 4-ijljlil ( 2 )lj^VI ( 2)1 (jU^>jj| 

sl^_la ^ a a V^ 4_ju_uL(_uI 4-Lt^J I 6 d-A ^ U ,Jl*JI 

JJajlII ( 2 x 3^11 ^ J-atlll (jl ( 2 >L>I ‘ ^jlLcOlJJ 

4jij_A^^JI <juulLl1I (^J <^lU,II 4jljla1s j \ < N Vl 11 ijLLo_o < 

6 jjlLc cjIj u (^Jl I j_Aj SLlA ( 2 I jli : 

( 2 ^J(j .^ ala II Cj_^jlU jau j _^_a ( 2 )-oj <^l_ ojlAVJ 

(JxljlI (2)^J tjcILala (J^£. (^Jl all I J_A (^Jl J__lalll jl£. < 2 xL^J 

( 2 )lj^VI (jjli dSj liA . dilLi-all <Jl 3U-£S (JjjlsJLa <a 2 )-L Laa Jj& I 
JJU 4jlS (J is~i a ^ jxJ j_o | I J-Aj < 6 J_^^J-a jJlC j 1 6 j_^^J-a 6 JJJUlII 

(^_lc jLl£. V . 2 /-^-iiL!l IJ-A £-A (jLjLsljJI \\ \lcj ill_(_all 6 dA (^-S 

CjL^^jlLc JLx j-A IJ-Aj <^ 1^,11 (^-Ic 4 -ojLLII 4jlS _(-alaJI oV-adJI 

■ . LftiLa-iaU ^LuJuVI 4 jlcu_uj llxlc (j^lj -( 2)1 S 3 ^VI JJjlj 


parallel worlds (\) 


- ajIjjxuMJ £_alja - 

Issues in the Philosophy of temology. George F. R. Ellis in Philosophy of Physics. Edited by 
Jeremy Butterfield and John Earman. Elsevier, 2006. http:/^rxiv.org/abs/astro-ph/0602280 
Universe or Multiverse? Edited by Bernard Carr. Cambridge University Press. 2009. 

The Hidden Reality: Parallel Universes and the Deep Laws of the Cosmos. Brian Greene. 
Knopf, 2011. 

Higher Speculations: Grand Theories and Failed Revolutions in Physics and Cosmology. 
Helge Kragh. Oxford University Press, 2011. 


Scientific American, August 2011 


i (JS 4_sJjLk_a 


(j I (2ya dj Mi I d^Jj f dd — xla Jx3^ (2h° 

M-S < La^lua ia^Mil (j^ a ^ 4il | J-aj .^j2^.l <JLlaG (2)J-^ 

.j-a^fl Id-A (^i a 

^^jLLJI ?\ ^iju-uVI ddXjLa (2x3^ Lli-a (j| 

(Jjl-xj> _ (-UJ La ^Jl 6^)1 n^.1 J\ a s La-a t (Jj) ^ ^s. 1 1 ^Jl ^ J-LlII 

. Ll^.jLL 6g-1 j a( 1 1 Ls^jl 2 xI La (^-IC' <_i^^.VI .6 j1.GjxI 

^ lc. Sjdli Idd suLa Lj ^ (2) a (An ^lll CjL>jJA\ 11 dj li j 

^_a ^ I^jlj (j I Sjl^j (j^all (j-a 4iLa < Lu^ij ^(^-C«J (JS ^ju_uij 
((2/-&I^JI)) < j-iI jJI ^ij . ddJuLa (2x3^ ijjlsi (JK (.Vi I d2X I 

j\ u^VI (^-l^ jlj-xoVI (2)-a Vd-i (^jlajJI j UuQTII ic^JLiil 

^2^^! <— tUalll cl)^ ijLiiixVI Id-A (jUj .(^d t-^jJI 

lijjUua I I dl^ -(SJ _ ^ 4jl£. ^JGJLIIj <(^-al*JI els_\I1 

* _ u _ caJI ( LljLs <4jju-<^jJI CjLsLlJI Cj l \ IJmT a 

.ixxGalll (2 x 3^JI (Jl^ls jxisJI ^UjJ 
JUJ ^_t-^>j-llj d^J-ll j-iu_(jLfijJI iaJLS (2)1 \^k a^> <(jVIj 

^-^~xJI (2)-a \l^k <_0 JlS (2)-a j.s I ^-^1 ^i=JI (2)-^ lA 51 - 0 
(J-^^JlLs d^.J-l I j Wit Oil I (2,1^ Idl J . 1 ^ a i«^ 1 j_A I j)kll 4 1 is\ ill I 

di-S i4a2>'6^J-^ ‘ L&dx-oj (j^-oj V C-)LsLs5^ d^^j 

(jl d s s . els I _ jLUI 6d-A _ lc- (2)J-a£.^)-a LjljO j}* _ tlu 

V (^JlII elsLsLUl (2)-a ^LLiG ^x^ LjlA ixxxLiJjJI 4_1^_(Jill 

eljLu-G^yi (J_A < I d-sd-^G j 9 Lid^-2x j (2)-a (^d^jJI (2) ^ a s 

-<_u jjil^LJI (2)-a I ddC j— ji^| j I Ji| els I ^sLxLl 

dj LiLa (dd_3 ulII (2x^1 JL^. ^_aj 9 Lij_s_(_uij 

V elsL sLlI-II (2)-a — 4,T\r> j_i£. ddC La_Sj(j — (Jj>Li dd_C. 

La d-3L_s I jy& I ^jij .Jai^ d^xl( 2 x 3 ^ ^ s_(-uilxl Lid s 

<^xl^jl i^l .W> ^2? sK\ VI L_ij_(.(tl \qll 4-alj_i-£i (2)£. (2 x3^-» 

^JlcLGxIs V I e_j-cx-s)) :j ..(tic J-^lj-ll (2u^l " 

((.jx2)V-ll (2>a ^J^l els LsL l\JI 

^xdC S^iixVI dd —3UlII (2x3^11 (_^d^J-a 4-2x^x ^ 

d^G Li I ^_a j . I S_U^x JjIdJ dJ — 2x j 

Lili < J 2 L-aJU-exa ^j-al 0) 4jjl 

Jji_ (-uilsJI (2,1^ ld| 4 J( 2 )_Sjla-i-G-a 

l \ vl~G Idl ^21_^GlU (Jjli (J-Sd-S (^_ II <L^.Lia Lili idl_ Id (2)-a 

^2>s (JjIdjJI lJI _Gi^li-ul e_iiJJLS .SddAlil (2)1 J^VI (2)_C 

2/GsL2>_g_M J_o 1 (2)1^ dij . 4_s J^jlsJI d-sjL (_^iJI jj— xuiisJI 
^j-^J.1 dixG j(J-aVI (2)1 — 4 % \ \L> 11 (2/G 'jl (2)-a ji-a V (2)1 ^1 jdJI 
(2)jjdli (2>^L jxJ L\Vn 1 — L^_aLa | jG.1 (3d->^ ^ 6dixG (^dJI 

di-3 .(^j^.1 (J^ld-s L-GjI dlLuij . j-aVI Id-A 4^. (2 )Luls ^ L. 

^GjjkJI else I_G — happenstance 4id^o d ^>^a (2x>^JI Cx& 

(2)1 < La J_^G ^ -lc pL-eliMJ d^jl di G| j| .dildS (2)J—is (2)1 


(2)1 ^ 
Gl 
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<~y is\W j.^ *11 ^1 cj! _<_uljj UL 

buy jJjjjjlLII j n-y ^ j] _° ^ A> 6jl jb 4juufclll 

dU Jj < [^CjLcujljjJI 4_>I_Cj 4_<-u_cuj-o U^\ <J^>> P>J [^Ljlju-oJlI I 

^ \ *"\ \ LoJlS <P11 (jdaJl *d W~_cuLi 4_1JUL^JI <^JLsll ^)LlL^.V 

^1 £“ LyjJI jlj^.1 j . J4 jl! 1*UI j 4_oV_call ^j a Aj_a, 

CjIjLlL^.1 ,Ij^J (j-Ojl JLyJI 4a \ Jm ^ jS-CjJi_<_u jLulyVI I J_A 

■ j-tluJl ^_lc. 


J-^Vry J" H-C jJlS JJl£ (t) c5 _AJJLl| idnJJLtsL^V I Jj-ed Jjl^A^A I_c| 

:< C5J>° > Jj-^j .4dljl J_ slS ^jLs £| ^J±aa V ujll^VI J_<-<S 

cxsL^si IViCVI pi jlxA^ oj^lc jll <d^oJL)) 

Vl» :i>>ylJI £.JJ —^ 
^Jj ((<4_)u_alyJI ^dLiuy ejLca^. ^_lc did Jl L>° _ cu -° 


:. Jjj IIj (jxuaLL-ll 1 ^,^Lc JJL, Ca* 1 1 J i J^J 

6j^*JI j IV^V I cj!jL<-ouc 1 -yi11 j_a j^-dd o' .^^-jb) 

£>Sx"\jntA ^JLil jHc I V ^JL>| V| <4 \* \ jlLxII <Ju_aJL^sJI ELl^JI ^_1| 

V I (—.U-VJj < J aA^ 1 CjljLsby jJlSjj J-g J_> V-S «• jVI dll3 J *_sJ 


(libido 111111) 4 , cal^yJI <jl£jJI ,11, J\_j jbu-yJl Jji, 

jldlyl J*_> < jl^ iS^ VI t— u~y,j .^jxiLjJI <JLy jl ojI j 

dlllA dXJ jaJ <( d L^J dl2j lv;<;v 1 Cjl jL-aSuc < Cj-a^-c 

J-A- 2 JI 6JJ)^»ll Jl-cVI JUy ^_2j .<ls_a ^ 0 

Jj 3 <^“llil < aA ^llil jIjA. <ujIjlI^VI CjI jl aA.o ^ja ^.~y VJl 


. UUw 4jl1£. Lo>c 6Jll 


Deep brain stimulation (^) 

" Depression’s Wiring Diagram" : j_kj| (Y) 
by David Dobbs; Head Lines ,Scientific 
American Mind, March/April 2009 

viral vector (r) 
blueberryoctopus (1) 


- Sjl jdtXlMJ 2_^,l jA - 

Breaking Ground, Breaking Through: The Strategic Plan for Mood Disorders Research of 
the National Institute of Mental Health. 2001 report 136-page PDF available at the NIMH 
Web site, which also has some good depression basics: www.nimh.nih.gov/bbout/krategic- 
planning-reports/breaking-ground-breaking-through-the-strategic-plan-for-mood- 
disorders-research^html 

The Noonday Demon: An Atlas of Depression. Andrew Solomon. Scribner, 2002. 
Depression: Out of the Shadows. A PBS documentary that aired in 2008, which has a 
comprehensive Web site where you can watch the program and find further information: 
www.pbs.orgAvgbh/takeonestep/depression/index.html 

Stress, Depression, and Neuroplasticity: A Convergence of Mechanisms. Christopher Pit- 
tinger and Ronald S. Duman in Neurupsychopharmacology Reviews, Vol. 33, pages 88-109; 2008. 
Stuck in a Rut Rethinking Depression and Its Treatment Paul E. Holtzheimer and Helen 
S Mayberg in Trends in Neumsdence, Vol. 34, No. 1, pages 1-9; November 2010. 

The NIMH has an interesting interactive on its Web site about the prevalence of depression and 
a variety of other mental illnesses, as well as treatment options: www.nimh.nih.gov/katistics/ 
inde&shtml 

Sherwin Nuland gives a TED talk about depression (largely his own) and electroshock therapy 
(his own): www.ted.com/talks/lang/bngAherwin_nuland_on_electroshock_therapy.html 


Scientific American , March 2012 


(SjjJiH dJUL djx A^/J/J 65 <L^AurJ! <Luj 


j. n> ~y ^ J>a] <Q 1 1 .M> JjlS ^a J-oJlI I I I j—LaJ I 

\ (JjljjijS 4jl1S 4 \ \ a11 

4_^_jl - <JulA £j\ - jlj .4 - 

^J^yj _<_ul jJ 4 -UuL^JI 4_ sJLsJsl 

adeno-associated Uj£. IxujXI d niVi ^jluoX\ ^ 

^au^jL ^ ^jJyju_ulj ^—ljj <virus 

J±&\\ ^-11 PH 4 AaC- aA^- ll 

dilj ( j_^ <VL*_S pll tjf\ _V ^_ill 

. \aj£ V I j 1 a a 1 Jaj) -y I a 

jJ J ^LJI 4_I aA §A 4^Ll1o >_)1 A^-iC. I jaJLc _1 

^dJI nucleus accumbens jxl-u-o iSl SIj-AJI <Cj_ Ll^> 

O_C. j2^ll <4^klll 6J_^jljL-yjl ^jl)) ! Jj _Sj 

tlLal^il j I_<^SjJL _uuJI s j^LcjJI I_ 

4 % \ AvULj _dill J ((.4_L»_a ^]/-oLijjJI ^JLa-OJlII J^LjJI JjlAj 










il ^Vl 


< anhedonia 


Lo^ <lLiL-yJI 4 jljlLL l A<1^.V1 ^j) aA» II J_ClsJI 

Jsajj-i j Ijjlll J 1 a A (j\a i ^ja Jj-Sj 

^lill u.i) a nil j jju j .juLjjJI l^LduVI JH) LJlc 

<1 itVl*XI CjLyuljJ ^jl <uklll dljj 6 

(j) j .d\ill j oil! jf^-ll ^ functional MRI ^—4 do jJI 

^LcJI ^ loLlaJ (J^ _dli 4 _La-OlLc 4 dVdl 

. cj LlSV I l-ll L^-Lal^~y s L) 4_S^jJL^ 

IfijS Jl <SkUI dt ^1 6 jL^V cJli . xnj 

j <l.Vl^VJ V_aJ Luylj^y lijjfe 

4f\V\ll . n) (DBS) ^ u\x\\ ^^—cLojJI ^ 0 — 1 j^ILIL 

Cjll^s Jl ^Jjlj 4_aklU dlt JjjlilV jail J c£j^ 

. ^ ^l_A ^ xC. 4_ij(jJ 4 \ \ l \^ ^^ 

Ij _ujLlc 4_LjuLyJI 4jyJljLll ^lj^-1 d)j-^ (_^lj _»J 

l_tdi^£.))4lV JjloJlII ^cLojJI ^yAAj -yi 11 ^lj^-1 lo * << d ^UJI 
^j/y ) An DBS ^C.LajJI ^.1 . Ill 

SIjI ,11,1 <Ly| jiylj dlj-o catheter jlbll ^,aAj 

Jj V JjloSlII ^C-LajJI 11 4_lH ^1^ - (( ^^_ajJI J^.1 J 

Jj V < 4l J ^ a nl.l 4_£lLljlU ^-,1 J Jl aJlu Jj jllJ I ,11,1 

^JqlIo 4j»_ujj ll Jl J-Aj <i a^i a 11 JlLllI La^jI 

collarbone ^jiaJI ^ L ujs <pacemaker cjiill Ob 

<ClLH> j^Jal jlj (.LIL^UI oll^_ulll jJj-» (_^lll 

J3QJI f |jilu jI 4>aV-tx( ai 1 *1 JL, ^j^aLyJI 

^J| jUqjl^JI ^ a^II ijfi _^Jl Jli 4-ull-alj f < <1^j M LkJ| 

^1 (j_c<jLyj ^Jl <^l_^J-ll dj-a 4lwl^l_coil 4_ ILulII 

. 4 \ A^-a^-ll ^j^l^cVI 
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(*)' 


CjLujI jjJI ciljjfil odi jl :Lsuxilj jllokjloofc 
ddtaiSLijjVl ^oo Olonn (3 jVI Jj^ 
j£j <<LtaSo <ULo. £LojJI L5 i£ <Ua9LoJsI ^lt ofcLd 

£ >bel StUJ^ ^jio ^Jl qLlu^l^jjV) ooA Idol Joo 

. jUjjfl ail* 


\jUjit aju 

*» ^ 

Llx2lj! c-LLdJ JJ <AlJ! JjjJU ^-*JI iajjd! ijjJ^I(jl 

. L$:iojlJLa <_f ■* 1 iZ)Li£.j 


aLea 


Jj| dl^Jce^lj <2/-oljjjJI (J_0 Jj I 4_LO^ ddlLl jJJL-dJI (J-Jll <LlLs £COj_0 j*^0 ^Ijiu_euVI JJaj Jj3 


IfSlLcI jl^ JL^. ^controls Sj^l—caJI J j ijJI ^ dlg-iiall 

jLcaLil dloj) \ iS*i% 'La .SjjiLa od>?. 


d3Ul_ 


LT^ 


1 lx i Loo (A _Ijlol <JdjJI jco ^.111 ^_ill Jjjll 4 _lsLcIJ 

dllj ^Jj^oj <<juljlL 1 I 3 jlL>JlJ JjJ _II dllj (j-c* j&l 4 jloS (_oHall 

.(jLoJ^flo Al\s* ^1 j-elJ Jl 

^_a ^J^iLoj^ < ^? < ^ !L J J> dJ_ill jjLs dllj ^_II <_al_x-^l 

dM 1 < d ll v a LuLijj^l U. I dl 


09 


(jUJlS JjlljLi _Jl <^Jo Jj 4_^LJL ^jlL jl^_iV (^J-ll 

lie I (d ^ 44 4 _ 1 -',/J i A^**> 11 d llj.A it 11 I I ( 6 j)i^ ^11 _o 

jjtl jJI HI jjll ^j-ol j_a^fl <j-o ^_m Lo j-^.1 ^Jj_ 1 u’ 


4^^_tL 


jnl < < t ^ 111 <JUk Jeo Jj 3 < J 4j J) oUulcLLlIo^I £. o 

<ljlLil _11 e-i^j-ll ^jl _<■ nVi <_^IjJI aAII j 

d)ll-s_«_ulij(jVI JU I jl (J-oJLjJ 4^j_lxJI 


J_d| <L^sH VL*_S 1 JjJ <^JLXdj ^JUUlU ^ll ^1 a i iVL> 

.^LojVI dVU 

jL-ol^.1 ^^ill ^ji-ll ijJd^JI <j jj^l j 

OHi < >1^ 1Jj^flj lie_call -iLidLsjJI Qlj-dldJI Ll_do 

<JUc 111 L_L^l <Lo_aiJI dlj_ilo-JI 6 j ^ q .orexins 

dljolGJI -s.11 <jl^_lll &IojoVI j <LajJI 

al V dillji_i-uljjj^l ^jl .^jLojVI <ojJ^f <^ yd I 


I Jj-^-11 I o^ 1 j>^ 11 ^Lc. I I jI < (DORA) <1^1 \Vi 111 ^j 

c-i^j-ll I J-A ^jLa t <Jr\!lj\ \\ 11 J-i-S -a dxJLoj) ^iJI 

.relapsing jojLSLUVI £y> oil)j-pJI dill 

^jl 1 > \ 1 6 1 iloo j I o ^)l)) :dllj ^—l^_a <J—luj> ^Jj) ^ 

(jl cJijJll I _oilxlo^ll I 3J_& (J—JloI dlli— 

^LJI ^^Uals .JUcLl .(((jdiiojjJI t <a d ^ 1 * * 1 i lA-oll i^oVI 

l/_olojjJ| <L do I j(jAJ < dl^-l_all Ll^dLcul dlljccu^Ojjj^Ll 

c i \ A A ij .jjlojVI J ( jjJJu-a^lll JJdi ^lll <JlLlsJI 4ol$l ^_S 

Lao (((<L*. Lca.11 Jl^ o i ^dJI l^A it 1 (2)1)) l^LLs <^j!^joj> 

. 4jlcLojJI dl j iitlll dill Ijda ^j\ oil (j-° (J^ 7 ^ i 

ajLd (jJ_ 2 ^J^litllJ dj_Liil Jllll (j_o jjIL I_o^j 

t—i u i JI I j . ^jjS I (Jjuu-u ^jls^lxj Ij^- L^. ^Joj - 5 d> loju-u^ojj^f I 

1 j-a^L-JIJ _ill J-cl_cal ^lll 1 J_sJ_ 2 cll <OjJ^fl (jJ 3 

ft " $ 

^j slumber jxibu Jj-a^JI J^_cal jl ^dlij^AjjjSLl 

lj_Sjll I io^li | (_JJ) i^k 11 <1 _JI Jjl Lo-o | A \A \ \lo d Lo_ca 

£jx£l1 jd ‘{j _C-Lojll Ll_colli VLo^.1 LaoI ^i-ll < LJL^. 

. £j\ 111 \ I L^_lo^ ( ((<L^ \11)) di 1^) Lea I 

j-^d — (^J^l di 111 I 4 ijJ^fl (jLi <j^JOj> 1 illsj 

j <4oJUlL 1I dl^-iloJJ <1 _ \ % \ vL ll^U^O ^Jl — 4ol _COLO 


PUTTING ADDICTION TO BED (*) 
brain peptides (^) 
orexin blocker (Y) 
sensitization (r) 


^jal^JO^fl^ 0 LojVI (^jLs i 6 ^j l u 1 \ o ^ 1 ^LojV) 

. d I J il l JI A?i j Lcdo (Jl 9 ^ (J~° (jLid^-i V 

(jLj)f|j ^j _Jl (j \0 ^LolA^Ll 6 j _ill! <LaaJI dL.^.jJ J_J 

jjfcj - narcolepsy iSjllII _jLjlj ^ ^ J josu t j oj 

JLidlL lyoLoall (jl j . 4 LkLlo <joI jo Lc^j uliii qjljL aA| 

Ljill amphetamines Cj i—).u)LlL> loLp^l c ^>- 


IjlK 

IJ^JLCOO 1 ji^lLs <<Llo A 1L^> olLJI ^ 1^. ^.^Ijcl cal 

dtclLl—col <1998 ^.Ic (Jjl^k \j — loVI 4 — Jd (j-cddll 

4o I i Q < V« < 1 <^oA3l_JI ' x t • a ? x_joo 4jo i * Q < < <» *91 < 1 \ \ \ 1 1 di ^ I 

j| tdLucco^Ojj^fl dLuOk 41 jUJ| dljlLJI 2,)-^ 4djo^kQ 

dl JolooJI 6 Jj& JJ_ 2 kJ dLaLcal^VI 6J-A dloll jl J — L^l^ Ll a no 


dJlJ . 4 Llo ilL^J ^lojll (_^L- LU-JI ^_S 4 juiAVI jJLJI l-AjjJ j 

1 Jo J^. 4 ojj| dlj-ooolJI 6 J-A Jojodi d-SJ^l_col ^lll < J ^^^.11 

dJ-ua J (_ 5 ^JI dLi^jil d_ijxll ^ 111 ) < 3 j^l 4 _^JLlI 

. 4 ojOj_cJI eojLdJI 2 >° 4 jloL^jJI Al^ jII Jl j xAL-JI dljll 

1 Jdl_call 4 ojJ^fl 6 J-A jjLl jJI 1^11 J dlLj_call 

(jLojVI J dllo-, LO^OjjVI Jj J ^ LcLL-culo Lcdol j\JI (J^- 

A\ \ J^k 4 _coljj (Jj . dtllj) i^k II Jc 6^1 ^ 1 J-^-l J 3 ld 

jf \a <<3l^ 4^jaa (J j ‘dl^ <6jJ^-Lcaoj <iljljS .D> J^ I 

4 ol <LJLLj)fl IojjjlS 4 ooJ-o ^_S 4 aoljjll dL^o^U do-Q-co 

<(SB- 334867 ) (Y) gU-u^jj!)U j^dLJ) ^IdJ^I Lojlc 


l^JJLoj) (jLs — d L^jloIooAo^Io Loj 


<4^^_Lall 4lj^ \ s I (^jll 
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^Jx Sj-sl^Lc dlllA)) J> JJ£jj . J-jlJJ 1 ^_3 Jjlo. yi 

^Jx ji.1 ^uKViV GoojGjJI <_iLi_LJJ^I Jo.1 jJs o' 

"pel_<_oi JjoAll ^Jx ^jJJ_ojl3LJ ^2>V (Cj LlI^oSJI S^£L*_o 

dla l\ \jni\ }U Sj_aoloJI ^£Jl 1I ^jol j2 I j_3jj j£j ((.^^jJI ^Jx 

. JJoSJl J^X jXO.llll ^XjJI *_ )LlX G>AL> Lao 6J_£0. jJiSl L_£J 

^jJI GjjVI dlulS lj| I_o jJb G£jGj ^j| Lulx _!l 

gjj) 11 Jjl dlal \ un^, \jj V 1 jL-OO.L ^-lx dxl cuJ 

■ .^jLojVI l 1 ^ 1 S Vl J^LooAlJ jJloII ^GJI 5-cJlll 

<ljxUjl^xxi ,C> 


d> 1 \ \ i i S VI Jdl ‘ X A t <J ^ ' uQi \ | ^jS O \ ^G-ll ^-oVI 

" G $ " " " 

<G)>\-oLjjJL A ^ ^J-ll fclilSilJ jaJjuJI CjI _\1 aC J^_coJ ^jJI 

^Jx dlujo.1 ^^GJI dlaL_ulj jJI joalGj •oOVI ^1 jjlj ^Ij 

JjJ £_o (jft _cuS-Jjj^l dJ joO>Lo plkxL ^j| dill_j|J) 11 


£ JZ 

.((^jLojVI J^X lJijjJlII LAjI J^ Ain j£ GlGo 

CJ I U. O akGl kko. j£, dll ISj-cal I A-IaG oJ ( L_U A 0-0J 


Gi <jS i ^> i VI <^jlsLL*J 1 ^jLcjl gJLlI AitSj^^f 1 

^^Go. jlj-c^VI ^_3 ^^jJI ^-lx wlC-Lcoi ^G_ll GjjVI ^^^2^ (jl La 

^Jl JjiSJI JjL^_CUJ Jj^\. £\\ ^LjVl <JS_CJJLO J£.L-UJ 


^j-ijJl L-OljI PPIs A _JijjVI c-LlLVI k kis*i \ 1_aS 

jJ 6 j CjL> 1 A^al (_JJ| (_u_» oiA (JjJu-ail _L^.J-> 

Vj oj-SJI oi ^jiLi j ^ c \11 L-^j \ 1 L <_>L-^VI _o 

Jjl_ <-ujL 11 ^Cjli Cjl ^ x^ijJI 6J-A I ^_lc j-aVl J_t-OJiAj 

L-^j-a VI jJlLl^JI lJ}j _jJI jAjlj V L$-W — Lfel_C 

AjLl3lJ 1 ^j-° L^_> ^JLjLJ A 900 JS I J_^.1J 

j2 

I j i-ajJ ^-i-Aj_l 1 A Aj 1 <JjjVI 6 J A (jj (Jj — 6 j—Sj-tl 

^LjS^j-aVI A _LS-co>JI ^j-o jxCjJI^-lx. dl_Ij j ( I 4 JI <_^.L^j 

^lc ^_a cjj jx^>I j_£ (ASHSP) < a^II <^k\Vl a _IjLu-ssJ 

^JIjlj <jl <—iTkj (^jJI c j-a L^ c.i^v*Ajl i^jLAjJ JlVj 1999 
jLL_u| j_A j] <lJjLlLj_>La J> JJ . 1 J->jL^JI <JkjjVI 

^jl» ^jISjuAulo ^_3 6 ^)-<-uVI (_Aa ^_3 djLiu> 

<JJ^VI 6 J_A -Lx3LjJ^ JjLaJI J[_ 5 -S C.tAi jIj dl_ Ij 

dJjLJj 2006 ^lc .((( 1 -jLiljL^_ AAui^ ^_i-Aj-ll ^-\lAa r\ jl 

x ,Ajl <L_uljj l_LJg <l_5jLlLjjLa> 


Lf 


^LUgJI ^1 


w as jSjl aKJta 

£j!jU 2 l ^4 Joljjyi (j! 

. i. 1 "k t^s ^IsL ~s. o ^Jl ZxJLiJI n '•% ^/ 

14 klij-i 1_a <2008 jxl_C ^_S 

<-oJL*vj _call ddL^JLx-ll ^_c <X yjxryj^ (J —^ LS-A-^^ 

<.U All 4-ijjVI ^X.Jjj ^jail ca^.VI <JS Ajlc ^^JLs-L 

- Sjjjjjjj Ja-culijjjj —cuSj Jic - < A.Al 

CjLsjljlc J aA q I <LojI£ 5jljIjl 1I <£>11 1 ^ la ^ 


^Sdj-ol jVJj 110 000 uAj-COlJ L^_jlS J-OJLJ ^1 ^S 

dlcaGjg x <«1 LojlS i PPIs <jj J V-l 4^j(Jj-cA j \C CjI Laoj A 

<dr>J,l ojaiuj 2009 ^Lc diujo. I Gl ^jS I a culjj 

ol ^ j %60 ^J1 (J-coj Lo ^j| (AJM) < _tSA^y/ < 11 A // 

.jaJ dl>Li^aaGgall JoJj ^_cAj>aJJ PPIs GjJ^I 
^^-COjll ^1 1 A A 0 Jo-J j£ <u2ijljLLj_»LA> aJjjA-ll ^j_OJ 
<JlOj-OlA ^jAl j _eLj ^ A Lao V dl3 LlL _Lalaail l^lo. J I £j _ijJI 

Leo j£| PPIS <1—JJjVl a-LcojJ ^jl Jl Go.I 

Jjlo ajL_(_uV dlaL_S_LOJu-ail l^lojl ^*Aj11 

.^jlJI <Ki tift jl Heartburn Headache (*) 
acid blockers (^) 
withdrawal symptoms (Y) 
nutritional deficiencies (r) 
proton pump inhibitors (PPIs) (t) 
stress ulcers (0) 


OL j \jgjLO jelAG ^1 <_ajJ*21 JJL_a 6joGil dlaLVjJl GjJ^I 

£A oA L | ^Jl jju-VG G_s JoJl dlslo-J^l I VI . dlaL_oo_(AJI 

JS-CULi i, ^ is*i Jj I ^Jl Lujoi JJ-3LJ ^J) \ a7i ^j_o iijjVI G 

. jkAl! ^uLJI CA—-iALa ^AJxj j£ j-ol j-&J ^jjjoA j—A 

^jAIjXtLJ <jjJ^I J 0^1 JajUI JoG cuVI JaG 


“J 1 


. \QQ 


^oJI infection jLGGVI j LA SjI_jJj (Y) cj1^ m/iVI 

GjjAGJI L-ojI Lujj LljjJI jj> * <jSj 

PPIs jl gLcAI 4—Ktil) GjjjVI J-^Gj 

Gcj)l^ < \0 ^LcOO.| X < L^ Ai.nl dllj Jjcduj LoSj i IjLcOJlO.1 
^_oj .^jOuooJI a A1 <1_*Jtj!J *All 6ul*-ll LV»A. ^S <_eo_T>j| 

(^X.JO.jJI ^LjoJl) jj II <oJL*_0 VJ t Lui^G V I-$G| 

(A,\ aaA^ 11 < 0 .jUI (jAj_OJ <^(^>11 ^-11 6 JJlII ( j_o ^jO-ooJJ 

A \*\ aA tft ^jol jX I <j_ijJI ^Ul ^j-o I JJX)) dJllA ^jl_S 

Jjjlj j£j <((PPIs GjjVL (j^oJLaJ ^jAlaoJI ^jX G 00 .L J_ iX 

^jxuJ oLLVI ^jV)) <c jojA_lIGJI ^_a pika.I ^Jl LLo.1 dl_Id 

j-&j 4 < 0 ^jLa . w .0 Jj_s_> LS <« J-cAlsI J_j>I j_> gi ^ 

«_\kaJ 1 GlIS S ^ oaA^Jl jt_froJI ^Alj-oG _ coLcoGo.1 
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. La-lk-a kjj^fl 

kj ^111 Jj_ A ^>. \W A _J <Jj^l_&> jl_Glj 

dklk IJ I_ gjlS ka^S_a jdSjLtl J_a jLa < A^l (j^lk_Jul 

^d-l 6 <J—jLJJ J«a d-J-i 1 a <: a 1 PPIS 4 -JjJ^I 

<^jJl)lJ .P> J^J <^5 -OJiJI . jLXA a Jjjll 

jkl^_kjS ks_aL^. ^-3 ujkJI jLLcuIj <L_ajIjJ_!J djLiAl ^]}1 1 ] 

Jl jI^jlC^L] ejji_<_u :<j| J_^k [JjLaJjJI ^_S 

Jl L-kJ £_i j 3 I ^jlJ <klLiJI 6 J-A JC 1 a ll k a JJ^Ju-u j-a^l 

j^jLs_> j_> Jll ^jJ Jjk 3 ka cj! j_uOJI 

Jl jj (_i ^1 _a 1 ^. is~> JJj jlk I«• il_s_a A _ 

L-XXJLLL& ^>GG l^J Jjkj wl£ jl_ JuIjVI is_<_JjJI <PPIS kjJ^I 

. <jJjULJ> JJk Lak <jLaJ^)U 

^jkjJI J \S A^ill ^ic Jj-kj V <j-tkkJI Ci-SjJI 

<cGjLilLjjLa> J^J <PPIs kjJ^Llkj_Ltl ^1 dkkiuVI jLa^. jc_kJ 

•" 9 

^Lk I ^ aks aj < Jj_u ^jlII Jj_J-a J I I JLl&)) :Jj_ Sj 

I J& (£J)1 julla £- 3 jJ <Cil_LJJU-UJ-II ^jks JJ 

J 3 j ((.PPIS kj J^U JjLUJjJI JJlC ^ 1 J GG A <IV 1 J-a d^JI <JjUJj 
< ^ ^uliJjjl^ 3 ^>° jAj 

<kjjVI L_kJl^J J-a kj) \ A H ^ 5 L>J -0 I jVjJ L_kJl ka J_a »—La 

OJI LaS < l^-al _«_ul 4 _>jl_*^ 0 ^^ JjVjJJ Ajuu&j J_s_» 

Jjj Cul_ UJ _uilajLa ^.La ifiLa-a 

(jjJ ^j-a (. iuajJl ^j-a t—Laj <JLajjJI 

■ .<jjjj_(_aJI ^_jLllll oj_<_u ^Jl dUj (jl 


4i^.^iJI L LJ^aJ! i j£. ^Klj (jJjijjjjj 4 ju J-o jXjAj (<jmJ ^J . M> 

jA./j*\ loil(j£. <luJaII^LLHI dii*3^0 j jaj < 4 1 ikJlj 

. 4 /"\ // 2010/5 i "i 1 ! _)_lc “ill lZj 


x iyjjdl jUaa^l ^ f^c5\ 

jlj j tVJlj <£.Lkil oljGVI ^jdu :OljG^fl • 

— ^jjjlllj o^kj-U GjjjJI <£jGJI IjJj^jJI • ^jJ — ‘LavGl 
:iij^JUxJI • (jGjj — 4/^11 i-LuujllI <^j_uill : ( jojj • kill I 

k n t n^ll ^LojJI — ^jGLjJI — aj_2^ — koL^j 

o!k^-a :^jLaC • J^jJuud — oGjjkil kjj_i_aJI kjjjJI 

kj_uj^/l '.£f* k< <114 # mo Cj^LSlII 

kl -s. ^ llj kLkU kUUI jl j — ^-jjjjLil 

aj-GllI kj_GJI :Cxj^SJI • k^.jGI — j-GllIj 

kj 1 \ \ 111 kjklll : jLuJ • O-ijkll — oGj kllj <^>ll 
— :ji^n • cjjjjlj — oLcjkllj <^>ll 

jl Jl — kU^JI j ^j^lil <jLkj_GJI kjGJI • ajJbUI 

jJGU kjjJLlI jl Jl : j^jJI • J < A nil 


^ xGa^-ll O-L , _)^)kj I_a Jlj ^4juaJjLaj^JI CjI _il^ku-kVI 

Lfrjl ^ is*»j PPIS kj I ^LsLsUlJ IJJ J_J »Jll 

:<lJjjLjlLu1^La> <^Ij_<_JI lj_A (^J -dilj k^L^ JjJ 

kjJ^I 6J-A ^J-C. ^jjjUI I _cG)) 

V ^Gl lGjjG La^ ^kldlk ^JljLa ^ cK^ L^JI ^_LGj -ciUj ^_lc 

((.jkLkll (j-a j)lkl 

Jl jj clu 6J—Jd£- CjI JLlA —sljJI ^—Sj 

^jrfks \ t x 41 ‘« 4 I a <: a s PPIs ki^d^Ll d->a^H ^Jj^kJI ^IJ k \ a < I 
Jl aLJ,\ L^^_lLj k_ul^j o^ * 031 2006 a nil 

CjLcj^-iJ kL^k 6jl PPIs kjJ^fl JjJjLjlij J-»Jll ^^a lk a V. ^I 
eJLs-Akal 2.65 jl JLa_s Jj(jJ| j^j) aii^i kiLt-AS^U Jj_<-kjJ»_a kJLc 

<> (-3 

A^kijJ^I JJj JjJjLlij V J-»Jll aT>^I) J_aIj-GJI ^jGjjG 

. jXj) w <i ll^JI ^^Li-odLal kjLU kjjVI 6jJfe Jl ^Jl JJj JJ-S_i Jaj 
kj J*2I djJj 6dxil (pH) 4-^jJ 6 jkj J^^k JCj 

9- 

di^yu uU Cj 1_ljj Ijj cv^ aG>jI fjlljVI ^k--%. Ja La-GjI PPIs 

^JajjG (JLajL^.1 J 1 2005 J 2004 ^-oLc Qu U (AJM)1\^1\ Jz 

kL-A 2 >!)LI ^jkua^JJ <k nil kjJ^fl JjJjIjlu J->Jll -G^fl 

Jl j <<j klj-^l JLajL^.1 ^ as aG> ^-L-» c- jL^klVLi 

JC ka_^.k kuua_a Jj_^ Ji jLkk ^_1 jLa-o| Jl_alk^l 

kM j jku 6 jji_cajlsJI Clostridium difficile Zitht/ 4j \£u2l* H 

<kjJ^fl JJj JjJjLjlL *2 J-a_a kl is*>\ JLaJ^.1 ^_si s aG> I 

j-tlu <2010/3 ^_uJI ^j .(jkak/ta ^JLa^.VI ^krkl Jl ^-a 

_4-a Jl -o A«k^ //j IfcJ/j Jjl\J! <_jk ^lL^c Jj_ jl^.LJI 

J^kljuLi J-iJll k An^fl < k^>\ J_a (—J^k I_a Jl (CGH) 

LjLjljI Jj3Ls_j <1_JlkjVI CjLlS_a t<3 a i <11 J^.1 PPIs kjJ^fl 

La_i kjLLa JjJ^aII J_a j£, La^.lj kkajJI ^Ls_a^l ^_a 

JjkljGj V J-»Jll a^>^I _Ju^M J-a %6 d-Jj V 

JjjG jl Jl^ aaiVI kJLJI 6jJfe A_u_<_UJ Jl J^a sj .kjJ^fl JJj 

. ddLs JjlII A^3al 

(Jj^jkJI ^ I J k3 aoVI Jl J^_a jlall SjLil ^)_a^ I Lai 

O a a a^*> Lr JI L^j) J ^Gl^Vl C-. 1 WAIJ PPIs kjJ^U J_aVl 
A —<-uljJ 2009 jxlc • L^kJLsI 1 )La-!^| kjJ^fl 6J-A 

120 Jjjl^.LJI a. A < I a a aA^ II jlfraJI (—ik A 1^. a ^_a 

^La£. ^I^J ^ ^ a IS^\ ^ a \'\ JGlCj; a a ^_11 1 ~a. \ ~>o A^» i aG> tj-a 

PPIs kjj^fl ^Vl _ u^jJI ^a, 1^ 1 a\a <Lc^j_<_ul 12 6di 

9 

^-ajI_a_J 2I ^_a J.a£. ^IjjJ jv^,\ah La^LI _<-^I kjLk 6J-1 

J-a kl) ^ 22 ^_Ll <_<_ul^jJI kl^G .kJLllI <JLJj^fl 

kj-^JI j*^jLiLs_a JC kjJ^fl 6J-A l^dkl J->Jll ^j-oLk_Jj^fl 

^Jl Sdall J-a ^C^.^11 jl_i^JI jl jJ^JI J-^J 

jjj L^j) J SkLsJsl I^_ jI_C J-*jJI J-a %2 -» <1_k)^ka 
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(< ^ I JbJbsj / ^SjJULS 

&1lu ( ) SjX ^ / J-ywiTi J^-jI * 

.^Lc.jfl t Ml <jA IjL^I 

. : j^uVI 

.: (^jluAl) <U^-U /^iiUsjJI 

. 

.: . 

. : ^3S^\ 

. Jjla . .Jl£j : cjQL& 

(.) L&jjSj <U.i3l1I (3^j^ 

. (.) ^3^ /dsuj 

. cs- 1 * 




jlijJL 


**il ±alj V iii ill 


45 12 ,»n.„ ^ j.ui«ii j a .iuii * 

l5 -aJjl 1I dv^-iJI 3V3 

56 16 j|ji!>U* 

112 32 cjI 1 m <iJ)^lL1 * 


((^-ij^ILlI ^ j 1 i'l l 11 ^ A It II j&J^LxJI 4 ^jJ-U)) ^uL <Jlj^. jl dlj 1 T 1 1 <ASj_o <lL^JI ptSl oLlILj 

• <JllJI 4 -LL 1 ^5JI dlj Jl w I ^ \c. \ , ,. A 


* National Bank of Kuwait 

* The Commercialk Bank of Kuwait 

* Al Ahli Bank of Kuwait 

* The Gulf Bank 

* Burgan Bank 

* Ahli United Bank 

* Kuwait Finance House 


^-ilajJI du_9^_ll dl\> * 
^jI*n.~J| dliill # 

^^juj^-ll ^^li&VI dljjJI * 

^c-jlL^JI dijui % 
diL * 

JjaJLaJI ^JjWI dliill * 
J-ij-alll d.i i> * 


































^\o3uu 


taXa (jJJ t(3‘v-> *b>> ^yC. 

: 4-jjJ^ 4-JUkjjUl 4JUJI 

2 \ d ^ <4 J ^KW i <JlUL * * ^ f u ! • ^j)a 111 4 1 Uc ^1% # 


13069 cujSJI ^LiusJI 20856 : 0.^0 — lull 4-L^wa : ^Jl OtiikJl Jj-ujJ 
(+965) 22403895 _ e-mail: oloom@kfas.org.kw jl^1*JI 






























SUSTAINABILITY 



More Food, Less Energy 

by Michael E. Webber 


Providing food today uses energy and 
hurts the environment much more than it 
needs to. 



ANIMAL BEHAVIOR 

Natural-Born Killer 

Interview by Kenneth C. Catania 


Lethal from day one, the tentacled snake 
uses surprisingly sly tactics to capture 
fish. 



INNOVATION 

Professional Seer 

by Larry Greenemeier 


When Intel, the world’s largest chipmaker, 
wants to know the future, it asks Brian 
David Johnson. 
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BIOTECHNOLOGY 

Lifting the Black Cloud 

by Robin Marantz Henig 

Current antidepressants can take weeks 
to ease symptoms substantially, and 
for many people they don’t work at all. 
Researchers are considering better 
options. 



COSMOLOGY 

Does the Multiverse Really Exist? 

by George F. R. Ellis 


The answer could be unknowable. 
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■ Putting Addiction to Bed 

■ Heartburn Headache 
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PLANETARY SCIENCE 

Digging Mars 

by Peter H. Smith 


The leader of the Mars Phoenix mission reviews its findings 
and looks ahead to the Mars Science Laboratory, now setting 
out to follow up. 



ANIMAL BEHAVIOR 

The Compass Within 

by Davide Castelvecchi 


Animals’ magnetic sense is real. Scientists are zeroing in on how 
it works. 
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HEALTH 

Five Hidden Dangers of Obesity 

by Christine Gorman 


Excess weight can harm health in ways that may come as a 
surprise. 



SUSTAINABILITY 

Can We Feed the World ax\<\ Sustain the Planet? 

by Jonathan A. Foley 


A five-step global plan offers a way forward. 



CLIMATE CHANGE 

After the Deluge 

by John A. Carey 


A spate of recent floods, droughts and heat waves is 
prompting cities and states to take bold steps to protect their 
people and property. 



NEUROSCIENCE 

What Makes Each Brain Unique 

by Fred H. Gage andAlysson R. Muotri 


Jumping genes that move around in brain cells help to ensure 
that no two people are alike. 
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